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POLYPEPTIDES AND NUCLEIC ACIDS ENCODING SAME 

FIELD OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded thereby. 

BACKGROUND OF THE INVENTION 

The epidermal growth factor (EGF) superfamily comprises a diverse group of proteins 
that function as secreted signaling molecules, growth factors, and components of the 
extracellular matrix, many with a role in vertebrate development. EGF-related proteins with 
Cls-like (CUB) domains have been reported. The CUB domain is found in 16 functionally 
diverse proteins such as the dorso-ventral patterning protein tolloid, bone morphogenetic 
protein- 1, a family of spermadhesins, complement subcomponents Cls/Clr and the neuronal 
recognition molecule A5. Most of these proteins are known to be involved in developmental 
processes. The second domain is found mostly among developmentally-regulated proteins and 
spermadhesins. 

The adipocyte complement related protein-3 (ACRP3), is a 30 kDa serum protein made 
and secreted exclusively from adipocyte cells, which is implicated in energy homeostasis and 
obesity. ACRP3 is structurally similar to complement factor Clq and to a hibernation-specific 
protein isolated from the plasma of Siberian chipmunks; it forms large homo-oligomers that 
undergo a series of post-translational modifications {see, Scherer PE, et aL, J Biol Chem 1995 
Nov 10;270(45):26746-9). ACRP30 is a close homologue of the complement protein Clq, 
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which is involved in the recognition of microbial surfaces and antibody-antigen complexes in 
the classical pathway of complement. The crystal structure of a homotrimeric fragment of 
ACRP3 has been solved to 2.1 A resolution. The structure reveals homology to the tumor 
necrosis factor (TNF) family. Identical folding topologies, key residue conservations, and 
similarity of trimer interfaces and intron positions establish an evolutionary link between the 
TNF and Clq families. 

Clq is the first subcomponent of the CI complex of the classical pathway of 
complement activation. Several functions have been assigned to Clq, which include antibody- 
dependent and independent immune functions, and are considered to be mediated by Clq 
receptors present on the effector cell surface. There remains some uncertainty about the 
identities of the receptors that mediate Clq functions. Some of the previously described Clq 
receptor molecules, such as gClqR and cClqR, now appear to have less of a role in Clq 
functions than in functions unrelated to Clq. The problem of identifying receptor proteins with 
complementary binding sites for Clq has been compounded by the highly charged nature of 
the different domains in Clq. Although newer candidate receptors like ClqR(p) and CR1 have 
emerged, foil analysis of the Clq-Clq receptor interactions is still at an early stage. In view of 
the diverse functions that Clq is considered to perform, it has been speculated that several 
Clq-binding proteins may act in concert, as a Clq receptor complex, to bring about Clq 
mediated functions. Some major advances have been made in last few years. Experiments with 
gene targeted homozygous Clq-deficient mice have suggested a role for Clq in modulation of 
the humoral immune response, and also in protection against development of autoimmunity. 
The recently described crystal structure of ACRP-30, has revealed a new Clq/TNF 
superfamily of proteins. Although the members of this superfamily may have diverse 
functions, there may be a common theme in their phytogeny and modular organisation of their 
distinctive globular domains. 

The first component of complement is a calcium-dependent complex of the 3 
subcomponents Clq, Clr, and Cls. Subcomponent Clq binds to immunoglobulin complexes 
with resulting serial activation of Clr (enzyme), Cls (proenzyme) and the other 8 components 
of complement. Clq is composed of 3 different species of chains, called A, B, and C. 
Fragments of the A chain of Clq have been sequenced. The total A chain contains 190 amino 
acids. Clq shares with collagen the presence of hydroxyproline in its amino acid sequence. 

Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically 
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phosphorylates the activated form of the beta-adrenergic and related G-protein-coupled 
receptors. The beta-ARKl gene spans approximately 23 kb and is composed of 21 exons. 
Beta-AR kinase (beta-ARKl) is known to be elevated in failing human heart tissue and its 
activity resulting in rapid desensitization via the abnormal coupling or uncoupling of beta- 
adrenergic receptor to G protein, receptor down-regulation, internalization and degradation, 
may account for some of the abnormalities of contractile function in the heart disease (see, 
Post, S. R., Hammond, H.K., Insel, P.A.,1999, Annu. Rev. Pharmacol Vol. 39: 343-360) 
incorporated by reference. 

The TEN-M4 protein belongs to the ODZ/TENM family of proteins. This family was 
first identified in Drosophila as being a pair-rule gene affecting segmentation of the early 
embryo. It was the first pair-rule gene identified that was not a transcription factor, but a type 
II transmembrane protein. Vertebrate homologs of the TENM family have been identified in 
mouse and zebrafish. In the mouse, TEN-M4 expression was found to be on the cell surface, 
in the brain, trachea as well as developing limb and bone. Analysis of the TEN-MI protein 
reveals that it can bind to itself, making it likely that TEN-M4 may be a dimeric moiety as 
well. In cell culture experiments, fragments of the TEN-M proteins can bind the Drosophila 
PS2 integrins. In addition, members of the TEN-M family have been identified to be 
downstream of the endoplasmic reticulum stress response pathway, which alters the response 
of cells to their environment. This suggests that the ODZ/TENM family may be involved in 
cell adhesion, spreading and motility. Translocations leading to the fusion of this gene with 
the NRG1/HGL gene from chromosome 8 have been found to generate a paracrine growth 
factor for one mammary carcinoma cell line, termed gamma-heregulin. 

Out At First is expressed in clusters of cells during germband extension, throughout the 
developing nervous system, and in the gonads of both sexes throughout the lifecycle. 
Mutation of the Drosophila gene is fatal and causes nervous system defects. 

Butyrophilin plays several crucial roles in T-cell activation. The protein is known to 
be expressed in spleen and liver. 

Sugar transport is a critical feature of many cell types in the body as energy storage 
and metabolism or defects thereof can cause a variety of human diseases. Glucose tranporter 4 
(GLUT4) is critical to insulin-sensitive glucose uptake. 

Mouse EphA6 (also known as m-ehk2) belongs to the superfamily of receptor tyrosine 
kinases, which constitute the largest family of oncogenes. This family includes prominent 
growth factor receptors such as those for epidermal growth factor, platelet-derived growth 
factor etc. Members of this superfamily influence cell shape, mobility, differentiation and 
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proliferation. Within this superfamily, the Ephrin (Eph) receptors constitute the largest 
subfamily. Eph receptors and their ligands, ephrins, are known to be involved in several 
normal developmental processes, including formation of segmented structures, axon guidance, 
cell adhesion and development of vasculature. Ephrin receptors are classified into two main 
subtypes: EphA receptors bind to GPI-anchored ephrin-A ligands, while EphB receptors bind 
to ephrin-B proteins that have a transmembrane and cytoplasmic domain. The EphA6 receptor 
is highly expressed in the mouse brain and inner ear, including the cochlea. This receptor is 
also differentially expressed relative to the other ephrin receptors in certain regions of the 
primate neocortex during development. In addition, it is found in the developing retina and 
optic tectum in the chicken. 

SUMMARY OF THE INVENTION 

The present invention is based in part on nucleic acids encoding proteins that are 
members of the following protein families: EGF related SCUBEl-like proteins, Adipocyte 
Complement Related proteins, complement Clq tumor necrosis factor-like proteins, p- 
Adrenergic Receptor Kinase-like proteins, TENM4-like proteins, Out At First-like proteins, 
EphA6-ehk2-like proteins, Glucose Transporter-like proteins, Type la Membrane Sushi- 
Containing Domain-like proteins, Type la Membrane Sushi-Containing Domain proteins, 
Butyrophilin-like proteins, and Butyrophilin Precursor B7-DC-like proteins. The novel 
polynucleotides and polypeptides are referred to herein as NOV1, NOV2a, NOV2b, NOV2c, 
NOV2d, NOV3, NOV4, NOV5a, NOV5b, NOV6a, NOV6b, NOV7, NOV8, NOV9, NOVlOa, 
NOVlOb and NOV1 1. These nucleic acids and polypeptides, as well as derivatives, 
homologs, analogs and fragments thereof, will hereinafter be collectively designated as 
"NOVX" nucleic acid or polypeptide sequences. 

In one aspect, the invention provides an isolated NOVX nucleic acid molecule 
encoding a NOVX polypeptide that includes a nucleic acid sequence that has identity to the 
nucleic acids disclosed in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 23, 25, 27, 29, 31 and 
33. In some embodiments, the NOVX nucleic acid molecule will hybridize under stringent 
conditions to a nucleic acid sequence complementary to a nucleic acid molecule that includes 
a protein-coding sequence of a NOVX nucleic acid sequence. The invention also includes an 
isolated nucleic acid that encodes a NOVX polypeptide, or a fragment, homolog, analog or 
derivative thereof. For example, the nucleic acid can encode a polypeptide at least 80% 
identical to a polypeptide comprising the amino acid sequences of SEQ ID NOS:2, 4, 6, 8, 10, 
12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34. The nucleic acid can be, for example, a 
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genomic DNA fragment or a cDNA molecule that includes the nucleic acid sequence of any of 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33. 

Also included in the invention is an oligonucleotide, e.g., an oligonucleotide which 
includes at least 6 contiguous nucleotides of aNOVX nucleic acid (e.g., SEQ ID NOS:l, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31 and 33) or a complement of said oligonucleotide. 
Also included in the invention are substantially purified NOVX polypeptides (SEQ ID NOS:2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32 and 34). In certain embodiments, the 
NOVX polypeptides include an amino acid sequence that is substantially identical to the 
amino acid sequence of a human NOVX polypeptide. 

The invention also features antibodies that immunoselectively bind to NOVX 
polypeptides, or fragments, homologs, analogs or derivatives thereof. 

In another aspect, the invention includes pharmaceutical compositions that include 

> 

therapeutically- or prophylactically-effective amounts of a therapeutic and a pharmaceutically- 
acceptable carrier. The therapeutic can be, e.g y a NOVX nucleic acid, a NOVX polypeptide, 
or an antibody specific for a NOVX polypeptide. In a further aspect, the invention includes, in 
one or more containers, a therapeutically- or prophylactically-effective amount of this 
pharmaceutical composition. 

In a further aspect, the invention includes a method of producing a polypeptide by 
culturing a cell that includes a NOVX nucleic acid, under conditions allowing for expression 
of the NOVX polypeptide encoded by the DNA. If desired, the NOVX polypeptide can then 
be recovered. 

In another aspect, the invention includes a method of detecting the presence of a 
NOVX polypeptide in a sample. In the method, a sample is contacted with a compound that 
selectively binds to the polypeptide under conditions allowing for formation of a complex 
between the polypeptide and the compound. The complex is detected, if present, thereby 
identifying the NOVX polypeptide within the sample. 

The invention also includes methods to identify specific cell or tissue types based on 
their expression of a NOVX. 

Also included in the invention is a method of detecting the presence of a NOVX 
nucleic acid molecule in a sample by contacting the sample with a NOVX nucleic acid probe 
or primer, and detecting whether the nucleic acid probe or primer bound to a NOVX nucleic 
acid molecule in the sample. 

In a further aspect, the invention provides a method for modulating the activity of a 
NOVX polypeptide by contacting a cell sample that includes the NOVX polypeptide with a 
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compound that binds to the NOVX polypeptide in an amount sufficient to modulate the 
activity of said polypeptide. The compound can be, e.g., a small molecule, such as a nucleic 
acid, peptide, polypeptide, peptidomimetic, carbohydrate, lipid or other organic (carbon 
containing) or inorganic molecule, as further described herein. 

Also within the scope of the invention is the use of a therapeutic in the manufacture of 
a medicament for treating or preventing disorders or syndromes including, e.g., Von Hippel- 
Lindau (VHL) syndrome, cirrhosis, transplantation disorders, pancreatitis, obesity, diabetes, 
autoimmune disease, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, 
hypercalcemia, Lesch-Nyhan syndrome, developmental defects, cataract, spinal cord injury, 
Alzheimer's disease, muscular dystrophy, acoustic trauma, cancer, learning and memory 
defects, infertility, cardiomyopathies, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect, atrioventricular canal defect, ductus arteriosus, pulmonary 
stenosis, subaortic stenosis, ventricular septal defect, valve diseases, tuberous sclerosis, 
scleroderma, endometriosis, hemophilia, hypercoagulation, idiopathic thrombocytopenic 
purpura, immunodeficiencies, graft versus host disease, dementia, stroke, Parkinson's disease, 
Huntington's disease, cerebral palsy, epilepsy, multiple sclerosis, ataxia-telangiectasia, 
leukodystrophies, behavioral disorders, addiction, anxiety, pain, neurodegeneration, familial 
hypercholesterolemia, hyperlipoproteinemia II phenotype, tendinous xanthomas, corneal 
arcus, coronary artery disease, planar xanthomas, webbed digits, hypercholesterolemia, 
fertility, xanthomatosis, hepatitis C infection, regulation, synthesis, transport, recycling, or 
turnover of LDL receptors, cerebral arteriopathy with subcortical infarcts and 
leukoencephalopathy, epiphyseal dysplasia, multiple 1, ichthyosis, nonlamellar and 
nonerythrodermic, congenital, leukemia, T-cell acute lymphoblastoid, pseudoachondroplasia, 
SCID, autosomal recessive, T-negative/B-positive type, C3 deficiency, diabetes mellitus, 
insulin-resistant, with acanthosis nigricans, glutaricaciduria, type I, hypothyroidism, 
congenital, leprechaunism, liposarcoma, mucolipidosis IV, persistent mullerian duct 
syndrome, type I, Rabson-Mendenhall syndrome, thyroid carcinoma, with cell oxyphilia, 
erythrocytosis, malaria, to, bleeding disorder due to defective thromboxane A2 receptor, 
cerebellar ataxia, convulsions, familial febrile, cyclic hematopoiesis, fucosyltransferase-6 
deficiency, GAMT deficiency, psoriasis, actinic keratosis, tuberous sclerosis, acne, hair 
growth, allopecia, pigmentation disorders, endocrine disorders, trauma, immunological 
disease, respiratory disease, gastro-intestinal diseases, reproductive health, neurological 
diseases, bone marrow transplantation, metabolic and endocrine diseases, allergy and 

6 



WO 02/057453 



PCT/US01/50331 



inflammation, nephrological disorders, hematopoietic disorders, urinary system disorders, 
atopy; osteoporosis-pseudoglioma syndrome; Smith-Lemli-Opitz syndrome, type I; Smith- 
Lemli-Opitz syndrome, type II; xeroderma pigmentosum, Asthma, diabetes mellitus, 
susceptibility to IDDM; angioedema, paraganglioma, familial nonchromaffin, neuroprotection; 
Lambert-Eaton myasthenic syndrome, digestive system disorders, all or some of the 
protease/protease inhibitor deficiency disorders, acyl-CoA dehydrogenase, brachydactyly, 
carbamoylphosphate synthetase I deficiency, cardiomyopathy cataract Coppock-like, cataract 
crystalline aculeiform, cataract polymorphic congenital, cataract variable zonular pulverulent, 
cataracts punctate progressive juvenile-onse, choreoathetosis familial paroxysmal, 
craniofacial-deafhess-hand syndrome, ichthyosis lamellar, type 2, myopathy, desmin-related 
cardioskeletal, resistance/susceptibility to TB, rhabdomyosarcoma alveolar, Waardenburg 
syndrome type I and type HI, Alport syndrome autosomal recessive, Bjornstad syndrome, 
hematuria, hyperoxaluria primary, type 1, syndactyly type 1, hyperproglucagonemia, Bethlem 
myopathy, brachydactyly type E, brachydactyly-mental retardation syndrome, Finnish lethal 
neonatal metabolic syndrome, Simpson-Golabi-Behmel syndrome, Beckwith- Wiedemann 
syndrome, pathogen infections, heart disease, prostate cancer, angiogenesis and wound 
healing, modulation of apoptosis, neuropsychiatric disorders, age-related disorders, 
pathological disorders involving spleen, thymus, lung, and peritoneal macrophages and/or 
other pathologies and disorders of the like. 

The therapeutic can be, e.g., a NOVX nucleic acid, a NOVX polypeptide, or a NOVX- 
specific antibody, or biologically-active derivatives or fragments thereof. 

For example, the compositions of the present invention will have efficacy for treatment 
of patients suffering from the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The polypeptides can be used as immunogens to produce antibodies 
specific for the invention, and as vaccines. They can also be used to screen for potential 
agonist and antagonist compounds. For example, a cDNA encoding NOVX may be useful in 
gene therapy, and NOVX may be useful when administered to a subject in need thereof. By 
way of non-limiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from the diseases and disorders disclosed above and/or other 
pathologies and disorders of the like. 

The invention further includes a method for screening for a modulator of disorders or 
syndromes including, e.g., the diseases and disorders disclosed above and/or other pathologies 
and disorders of the like. The method includes contacting a test compound with a NOVX 
polypeptide and determining if the test compound binds to said NOVX polypeptide. Binding 
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of the test compound to the NOVX polypeptide indicates the test compound is a modulator of 
activity, or of latency or predisposition to the aforementioned disorders or syndromes. 

Also within the scope of the invention is a method for screening for a modulator of 
activity, or of latency or predisposition to disorders or syndromes including, e.g., the diseases 
and disorders disclosed above and/or other pathologies and disorders of the like by 
administering a test compound to a test animal at increased risk for the aforementioned 
disorders or syndromes. The test animal expresses a recombinant polypeptide encoded by a 
NOVX nucleic acid. Expression or activity of NOVX polypeptide is then measured in the test 
animal, as is expression or activity of the protein in a control animal which recombinantly- 
expresses NOVX polypeptide and is not at increased risk for the disorder or syndrome. Next, 
the expression of NOVX polypeptide in both the test animal and the control animal is 
compared. A change in the activity of NOVX polypeptide in the test animal relative to the 
control animal indicates the test compound is a modulator of latency of the disorder or 
syndrome. 

In yet another aspect, the invention includes a method for determining the presence of 
or predisposition to a disease associated with altered levels of a NOVX polypeptide, a NOVX 
nucleic acid, or both, in a subject (e.g., a human subject). The method includes measuring the 
amount of the NOVX polypeptide in a test sample from the subject and comparing the amount 
of the polypeptide in the test sample to the amount of the NOVX polypeptide present in a 
control sample. An alteration in the level of the NOVX polypeptide in the test sample as 
compared to the control sample indicates the presence of or predisposition to a disease in the 
subject. Preferably, the predisposition includes, e.g., the diseases and disorders disclosed 
above and/or other pathologies and disorders of the like. Also, the expression levels of the 
new polypeptides of the invention can be used in a method to screen for various cancers as 
well as to determine the stage of cancers. 

In a further aspect, the invention includes a method of treating or preventing a 
pathological condition associated with a disorder in a mammal by administering to the subject 
a NOVX polypeptide, a NOVX nucleic acid, or a NOVX-specific antibody to a subject (e.g., a 
human subject), in an amount sufficient to alleviate or prevent the pathological condition. In 
preferred embodiments, the disorder, includes, e.g., the diseases and disorders disclosed above 
and/or other pathologies and disorders of the like. 

In yet another aspect, the invention can be used in a method to identity the cellular 
receptors and downstream effectors of the invention by any one of a number of techniques 
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commonly employed in the art. These include but are not limited to the two-hybrid system, 
affinity purification, co-precipitation with antibodies or other specific-interacting molecules. 

NOVX nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOVX substances for use in therapeutic or 
diagnostic methods. These NOVX antibodies may be generated according to methods known 
in the art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX 
Antibodies" section below. The disclosed NOVX proteins have multiple hydrophilic regions, 
each of which can be used as an immunogen. These NOVX proteins can be used in assay 
systems for functional analysis of various human disorders, which will help in understanding 
of pathology of the disease and development of new drug targets for various disorders. 

The NOVX nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

Unless otherwise defined, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods and materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their encoded polypeptides 
referred to herein as NOV1, NOV2a, NOV2b, NOV2c, NOV2d, NOV3, NOV4, NOV5a, 
NOV5b, NOV6a, NOV6b, NOV7, NOV8, NOV9, NOVlOa, NOVlOb and NOV1 1 . The 
sequences are collectively referred to herein as "NOVX nucleic acids" or "NOVX 
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polynucleotides" and the corresponding encoded polypeptides are referred to as "NOVX 
polypeptides" or "NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to 
any of the novel sequences disclosed herein. Table A provides a summary of the NOVX 
nucleic acids and their encoded polypeptides. 



TABLE A. Sequences and Corresponding SEQ ID Numbers 



NOVX 
ASSIGNMENT 


Internal 
Identification 


SEQ ID NO 
(nucleic 
acid) 


SEQ ID NO 
(polypeptide) 




i 


CG55758-01 


1 


2 


SCUBEl-like 


za 


CG55724-01 


3 


4 


Adipocyte Complement 
Related Protein 


2b 


CG55724-03 


5 


6 


Cql TNF-like 


2c 


CG55724-04 


7 


8 


Cql TNF-like 


2d 


CG55724-06 


9 


10 


Cql TNF-like 


3 


CG50345-01 


; n 


12 


P -Adrenergic Receptor 
Kinase-like 


4 


CG50301-01 


13 


14 


TENM4-like 


5a 


CG55764-01 


15 


16 


Out At First-like 


5b 


CG55764-02 


17 


18 


Out At First-like 


6a 


CG55704-01 


19 


20 


EphA6-ehk-like 


6b 


CG55704-03 


21 


22 


EphA6-ehk-like 


7 


CG94323538 


23 


24 


Glucose Transporter-like 


8 


CG95545-01 


25 


26 


Type la Membrane Sushi- 
containing domain 


9 


CG95545-02 


27 


28 


Type la Membrane Sushi- 
containing domain 


10a 


CG55746-01 


29 


30 


Butyrophilin-like 


10b 


CG55746-05 


31 


32 


Butyrophilin Precursor B7- 
DC 


11 


CG50329-01 


33 


34 


Butyrophilin-like 



NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. 

NOV1 is homologous to an EGF-Related SCUBEl-like family of proteins. Thus, the 
NOV1 nucleic acids, polypeptides, antibodies and related compounds according to the 
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invention will be useful in therapeutic and diagnostic applications implicated in, for example; 
cancer, obesity, endometriosis, trauma, viral, bacterial, or parasitic infections, allergy, asthma, 
endocrine disfunctions, diabetes, growth and reproductive disorders, and other diseases, 
disorders and conditions of the like. 

NOV2 is homologous to the adipocyte complement Clq Tumor Necrosis Factor-like 
family of proteins. Thus NOV2 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; cancer, inflammation, neurological disorders, neuropsychiatric disorders, 
obesity, diabetes, viralfoacterial/parasitic infections, autoimmune diseases, renal artery 
stenosis, renal tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, 
glomerulonephritis, interstitial nephritis, polycystic kidney disease, trauma, regeneration, 
Alzheimer's disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, 
atherosclerosis, behavioral disorders, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, congenital 
adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, diverticular 
disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus host 
disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalcemia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial 
nephritis, IgA nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, 
multiple sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, 
neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney disease, pulmonary 
stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, systemic lupus 
erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous sclerosis, Von 
Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other diseases, disorders 
and conditions of the like. 

NOV3 is homologous to a family of beta-adrenergic receptor kinase-like proteins. 
Thus, the NOV3 nucleic acids and polypeptides, antibodies and related compounds according 
to the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example: cardiac disorders and disorders of myocontractility and the like. 

NOV4 is homologous to the TEN-M4-like family of proteins. Thus, NOV4 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: cancer, 
inflammation, neurological disorders, neuropsychiatric disorders, obesity, diabetes, 
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viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal tubular 
acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, 
ductus arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, 
cardiomyopathy, congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, 
endometriosis, endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft 
versus host disease (GVHD), growth and reproductive disorders, hemophilia, 
hypercoagulation, hypercalceimia, Huntington's disease, hypertension, hypogonadism, 
idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial nephritis, IgA 
nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, multiple sclerosis, 
muscular dystrophy, myasthenia gravis, neurodegeneration, neuroprotection, obesity, 
Parkinson's disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal 
artery stenosis, renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma, 
subaortic stenosis, transplantation, tuberous sclerosis, Von Hippel-Lindau (VHL) syndrome, 
ventricular septal defect (VSD) and other diseases, disorders and conditions of the like. 

NOV5 is homologous to the Out At First (OAF)-like family of proteins. Thus NOV5 
nucleic acids, polypeptides, antibodies and related compounds according to the invention will 
be useful in therapeutic and diagnostic applications implicated in central nervous system 
diseases, disorders and conditions of the like. 

NOV6 is homologous to the EphA6/ehk-2-like family of proteins. Thus NOV6 nucleic 
acids, polypeptides, antibodies and related compounds according to the invention will be 
useful in therapeutic and diagnostic applications implicated in, for example: cancer, 
inflammation, neurological disorders, neuropsychiatric disorders, obesity, diabetes, 
viraVbacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal tubular 
acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, 
ductus arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, 
cardiomyopathy, congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, 
endometriosis, endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft 
versus host disease (GVHD), growth and reproductive disorders, hemophilia, 
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hypercoagulation, hypercalcemia, Huntington's disease, hypertension, hypogonadism, 
idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial nephritis, IgA 
nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, multiple sclerosis, 
muscular dystrophy, myasthenia gravis, neurodegeneration, neuroprotection, obesity, 
Parkinson's disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal 
artery stenosis, renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma, 
subaortic stenosis, transplantation, tuberous sclerosis, Von Hippel-Lindau (VHL) syndrome, 
ventricular septal defect (VSD) and other diseases, disorders and conditions of the like. 

NOW is homologous to members of the glucose transporter-like family of proteins. 
Thus, the NOV7 nucleic acids, polypeptides, antibodies and related compounds according to 
the invention will be useful in therapeutic and diagnostic applications implicated in, for 
example; obesity, diabetes, cancer, inflammation, CNS diseases and other diseases, disorders 
and conditions of the like. 

NOV8 is homologous to the Type la Membrane Sushi-Containing Domain-like family 
of proteins. Thus, NOV8 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; cancer, inflammation, neurological disorders, neuropsychiatric disorders, 
obesity, diabetes, viraLfaacterial/parasitic infections, autoimmune diseases, renal artery 
stenosis, renal tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, 
glomerulonephritis, interstitial nephritis, polycystic kidney disease, trauma, regeneration, 
Alzheimer's disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, 
atherosclerosis, behavioral disorders, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, congenital 
adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, diverticular 
disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus host 
disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalcemia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial 
nephritis, IgA nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, 
multiple sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, 
neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney disease, pulmonary 
stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, systemic lupus 
erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous sclerosis, Von 
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Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other diseases, disorders 
and conditions of the like. 

NOV9 is homologous to the Type la Membrane Sushi-Containing Domain-like family 
of proteins. Thus, NOV9 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example: cancer, inflammation, neurological disorders, neuropsychiatry disorders, 
obesity, diabetes, viral/bacterial/parasitic infections, autoimmune diseases, renal artery 
stenosis, renal tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, 
glomerulonephritis, interstitial nephritis, polycystic kidney disease, trauma, regeneration, 
Alzheimer's disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, 
atherosclerosis, behavioral disorders, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, congenital 
adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, diverticular 
disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus host 
disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalcemia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial 
nephritis, IgA nephropathy, lymphaedema, inflammatory bowel disease, leukodystrophies, 
multiple sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, 
neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney disease, pulmonary 
stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, systemic lupus 
erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous sclerosis, Von 
Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other diseases, disorders 
and conditions of the like. 

NOV10 is homologous to the butyrophilin-like family of proteins. Thus, NOV10 
nucleic acids and polypeptides, antibodies and related compounds according to the invention 
will be useful in therapeutic and diagnostic applications implicated in, for example; cancer, 
inflammation, neurological disorders, neuropsychiatric disorders, obesity, diabetes, 
viral/bacterial/parasitic infections, autoimmune diseases, renal artery stenosis, renal tubular 
acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, glomerulonephritis, 
interstitial nephritis, polycystic kidney disease, trauma, regeneration, Alzheimer's disease, 
allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, atherosclerosis, behavioral 
disorders, aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, 
ductus arteriosus, allergy, cerebral palsy, congenital adrenal hyperplasia, cirrhosis, 
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cardiomyopathy, congenital heart defects, diabetes, diverticular disease, epilepsy, emphysema, 
endometriosis, endocrine dysfunctions, graft versus host disease, glomerulonephritis, graft 
versus host disease (GVHD), growth and reproductive disorders, hemophilia, 
hypercoagulation, hypercalceimia, Huntington's disease, hypertension, hypogonadism, 
idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial nephritis, 
Iymphaedema, inflammatory bowel disease, leukodystrophies, multiple sclerosis, muscular 
dystrophy, myasthenia gravis, neurodegeneration, neuroprotection, obesity, Parkinson's 
disease, pain, polycystic kidney disease, pulmonary stenosis, pancreatitis, renal artery stenosis, 
renal tubular acidosis, stroke, systemic lupus erythematosus, scleroderma, subaortic stenosis, 
transplantation, tuberous sclerosis, Von Hippel-Lindau (VHL) syndrome, ventricular septal 
defect (VSD) and other diseases, disorders and conditions of the like. 

NOV1 1 is homologous to the cysteine sulfide acid decarboxylase-like family of 
proteins. Thus, NOV1 1 nucleic acids and polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications implicated 
in, for example; cancer, inflammation, neurological disorders, neuropsychiatric disorders, 
obesity, diabetes, viral/bacterial/parasitic infections, autoimmune diseases, renal artery 
stenosis, renal tubular acidosis, hypercalcemia, IgA nephropathy, Lesch-Nyhan syndrome, 
glomerulonephritis, interstitial nephritis, polycystic kidney disease, trauma, regeneration, 
Alzheimer's disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, 
atherosclerosis, behavioral disorders, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, congenital 
adrenal hyperplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, diverticular 
disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus host 
disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalceimia, Huntington's disease, hypertension, 
hypogonadism, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial 
nephritis, IgA nephropathy, Iymphaedema, inflammatory bowel disease, leukodystrophies, 
multiple sclerosis, muscular dystrophy, myasthenia gravis, neurodegeneration, 
neuroprotection, obesity, Parkinson's disease, pain, polycystic kidney disease, pulmonary 
stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, systemic lupus 
erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous sclerosis, Von 
Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD) and other diseases, disorders 
and conditions of the like. 
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The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell proliferation, 
hematopoiesis, wound healing and angiogenesis. 

Additional utilities for the NOVX nucleic acids and polypeptides according to the 
invention are disclosed herein. 

NOV1 

A disclosed NOV1 nucleic acid of 3137 nucleotides (also referred to as CG55758-01) 
encoding a novel EGF-Related Protein (SCUBEl)-like protein is shown in Table 1 A. An open 
reading frame was identified beginning with an ATG initiation codon at nucleotides 78-80 and 
ending with a TGA codon at nucleotides 2973-2975. A putative untranslated region upstream 
from the initiation codon and downstream from the termination codon is underlined in Table 
1A. The start and stop codons are in bold letters. 



Table 1A 
NOV1 Polynucleotide 
SEQEDNO:! . 

AGCGCCTGCGGGAGCGGCCGGTCGGTCGGGTCCCCGCGCCCCGCACGCCCGCACGCCCAGCGGGGCCCGC 
ATTGAGCATGGGCGCGGCGGCCGTGCGCTGGCACTTGTGCGTGCTGCTGGCCCTGGGCACACGCGGGCGG 
CTGGCCGGGGGCAGCGGGCTCCCAGGGTCAGTCGACGTGGATGAGTGCTCAGAGGGCACAGATGACTGCC 
ACATCGATGCCATCTGTCAGAACACGCCCAAGTCCTA 

AGGCAAGCAGTGTGAAGACATTGACGAGTGTGAGAATGACTACTACAATGGGGGCTGTGTCCACGAGTGC 
ATCAAGATCCCGGGGAACTACAGGTGTACCTGCTTT 

GCCTGGATGTGGACGAGTGTCAGGACAATAATGGTGGCTGCCAGCAGATCTGCGTCAATGCCATGGGCAG 
CTACGAGTGTC^GTGCCACAGTGGCTTCCT 

GAGGGTATGAACTGCATGAACAAAGACCATGGCTGTGCCCACATCTGCCGGGAGACGCCCAAAGGTGGGG 
TGGCCTGCGACTGCAGGCCCGGCTTTGACCTTGCCCAAAACCAGAAGGACTGC7VCACTAACCTGTAATTA 
TGGAAACGGAGGCTGCCAGCACAGCTGTGAGGACAC 

TACGCCCTCCACTCAGACGGTCGCACGTGCATCGAGACGTGCGCAGTCAATAACGGAGGCTGCGACCGGA 

CATGCAAGGACA(^GCCACTGGCX3TGCGATGC 

GACATGCAAAGACATCAACGAGTGCCTGGTCAACAACGGAGGCTC 

GGCAGCTTCGAGTGCGGCTGCCGGAAGGGCTACAAGCTGCTCACCGACGAGCGCACCTGCCAGGACATCG 

ACGAGTGCTCCTTCGAGCGGACCTGTGACCACATCTGCATCAACTCCCCGGGCAGCTTCCAGTGCCTGTG 

TCACCGCGGCTACATCCTCTACGGGACAACCCACTGCGGAGATGTGGACGAGTGCAGCATGAGCAACGGG 

AGCTGTGACCAGGGCTGCGTCAACACCAAGGGCAGCTACGAGTGCGTCTGTCCCCCGGGGAGGCGGCTCC 

ACTGGAACGGGAAGGATTGCGTGGAGACAGGCAAGTGTCTTTCTCGCGCCAAGACCTCCCCCCGGGCCCA 

GCTGTCCTGCAGCAAGGCAGGCGGTGTGGAGAGCTGC 

CCACAAGACTCGGAAAATAGCTACGTCCTGAGCTGCGGAGTTC 

AACGCAACGGCAC(^GCTCTGGCCTCGGGCCCAGCTGCTCAGATGCCCCCACCACCCCCATCAAACAG7^ 

GGCCCGCTTCAAGATCCGAGATGCCAAGTGCCACCTCCGGCCCCACAGCCAGGCACGAGCAAAGGAGACC 

GCCAGGCAGCCGCTGCTGGACCACTGCCATGTGACTTTCGTGACCCTCAAGTGTGACTCCTCCAAGAAGA 

GGCGCCGTGGCCGCAAGTCCCCATCCAAGGAGGTGTCCCACATCACAGCAGAGTTTGAGATCGAGACAAA 

GATGGAAGAGGCCTCAGGTACATGCGAAGCGGACTGCTTGCGGAAGCGAGCAGAACAGAGCCTGCAGGCC 

GCCATCAAGACCCTGCGCAAGTCCATCGGCCGGCAGC^GTTCTATGTCCAGGTCTCAGGCACTGAGTA 

AGGTAGCCCAGAGGCCAGCCAAGGCGCTGGAGGGGCAGGGGGCATGTGGCGCAGGCCAGGTGCTACAGGA 

CAGCAAATGCGTTGCCTGTGGGCCTGGCACCCACTTCGGTGGTGAGCTCGGCCAGTGTGTGTCATGTATG 

CCAGGAACATAC^GGACATGGAAGGCCAGCTCAGTTGC^^ 

TGCCTGGTGCCCGCAACGTGTCGGAATGTGGAGGCCAGTGTTCTCCAGGCTTCTTCTCGGCCGATGGCTT 
CAAGCCCTGCCAGGCCTGCCCCGTGGGCACGTACCAGCCTGAGCCCGGGCGCACCGGCTGCTTCCCCTGT 
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GGAGGGGGTTTGCTGA.CGAAACACGAAGGC^ 
CCCCCGGCC^CCACTAC^CAC<^C<^rc 

GTTTGGCCAGAACCACTGCATCACCTGTCCGGGCAACACCAGCACAGACTTCGATGGCTCCACCAACGTC 
ACACACTGCAAAAGTCAGCACTGCGGCGGCGAGCTTGGTGACTACACCGGCTACATCGAGTCCCCCAACT 
ACCCTGGCGACTACCCAGCCAACGCTGAATGCGTCT 

CATCGTGGTCCCTGAGATCTTCCTGCCCATCGAGGATGAGTGCGGCGATGTTCTGGTCATGAGGAAGAGT 
GCCTCTCCCACGTCC^TCACCACCTATGAGACCTGCC^GACCTACGAGAGGCCCATCGCCTTCACCTCCC 
GCTCCCGCAAGCTCTGGATCC^GTTCAAATCCAATGAAGG^^ 

TGTCACCTACGATGGTAAGATCCACTGTCTTCACGGCCCACTGTGCACGGCTCAGGCGGGGCCCTGGAGA 
CACAGAGATGAGTCGC^CGTCCCCGCCCTCAGGGAGCTGCGACCTGGC^GGTACAGACCTGGAAGCAGA^ 
CGAACACTGTCAGGGGCCAGAGCCAGACAGGCTGAGGGTGGTACCGGGTGGTACAGGCAAGACAGCGGTT 
AGTGGCCTCTGC^GGCTTCAGCTGAGGTGCTGCCCAAGCAGGGTTTTGAGGGCTAAATAGGGGGTTCTTA 
GTGAAACCCCGAGGAGGACAATACAGGTGCAGGGAGCCCCAGGTTCAAAGGCACAGA 

In a search of public sequence databases, the NOV1 nucleic acid sequence, located on 
chromosome 22ql3, demonstrates 88% identity to Mus Musculus EGF-related protein 
SCUBE1 (Genbank AF276425). Public nucleotide databases include all GenBank databases 
and the GeneSeq patent database. 

In all BLAST alignments herein, the "E- value" or "Expect" value is a numeric 
indication of the probability that the aligned sequences could have achieved their similarity to 
the BLAST query sequence by chance alone, within the database that was searched. For 
example, the probability that the subject ("Sbjct") retrieved from the NOV1 BLAST analysis, 
e.g,, Mus Musculus EGF-related protein SCUBE1, matched the Query NOV1 sequence purely 
by chance is 1 . 1 e -17. The Expect value (E) is a parameter that describes the number of hits 
one can "expect" to see just by chance when searching a database of a particular size. It 
decreases exponentially with the Score (S) that is assigned to a match between two sequences. 
Essentially, the E value describes the random background noise that exists for matches 
between sequences. 

The Expect value is used as a convenient way to create a significance threshold for 
reporting results. The default value used for blasting is typically set to 0.0001 . , In BLAST 2.0, 
the Expect value is also used instead of the P value (probability) to report the significance of 
matches. For example, an E value of one assigned to a hit can be interpreted as meaning that 
in a database of the current size one might expect to see one match with a similar score simply 
by chance. An E value of zero means that one would not expect to see any matches with a 
similar score simply by chance. See, e.g., 

http://www.ncbi.nlm.nih.gov/Education/BLASTinfo/. Occasionally, a string of X's or N's 
will result from a BLAST search. This is a result of automatic filtering of the query for low- 
complexity sequence that is performed to prevent artifactual hits. The filter substitutes any 
low-complexity sequence that it finds with the letter "N" in nucleotide sequence (e.g., 
"NNNNNIW^ or the letter ,f X" in protein sequences (e.g., "XXXXXXXXX"). 
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Low-complexity regions can result in high scores that reflect compositional bias rather than 
significant position-by-position alignment. (Wootton and Federhen, Methods Enzymol 
266:554-571, 1996). 

The disclosed NOV1 polypeptide (SEQ ID NO:2) encoded by SEQ ID NO:l has 965 
amino acid residues and is presented in Table IB using the one-letter amino acid codes. 
Signal P, Psort and/or Hydropathy results predict that NOV1 has a signal peptide and is likely 
to be localized outside the cell with a certainty of 0.3700. In other embodiments, NOV1 may 
also be localized to the lysosome (lumen) with a certainty of 0.1900, the nucleus with a 
certainty of 0.1800, or in the endoplasmic reticulum (membrane) with a certainty of 0.1000. 
The most likely cleavage site for a NOV1 signal peptide is between amino acids 23 and 24, at: 
RLA-GG. 
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Table IB 
NOV1 Polypeptide 

SEQIDNO:2 

MGAAAVRWHLC^LALGTRGRIAGGSGLP 

QCEDIDECKNDYYNGGCVHECINI PGNYRCTCFDGFMIjAHDGHNCIjDVDECQDNNGGCQQI CVNAMGS YE 
CQCHSGFLLSDNQHTCIHRSNEGMNCM^ 

GGCQHSCEDTDTGPTCGCHQKYALHSDGRTCIETCAVNNGGCDRTCKDTATGVRCSCPVGFTLQPDGKTC 

KDINECLVNNGGCDHFCRNTVGSFECGCRKGYKLLTDERTCQDIDECSFERTCTHICINSPGSFQCLCHR 

GYILYGTTHCGDVDECSMSNGSCDQGCVNTKGSYEC^CPPGRRLHWNGKDCVETGK^ 

CSKAGGVESCFLSCPAHTLFVPQDSENSYVLSCGVPGPQGKALQKRNGTSSGLGPSCSDAPTTPIKQKAR 

FKIRDAKCHLRPHSQARAKETARQPLLDHCHVTFVTLKCDSSKKRRRGRKSPSKEVSHITAEFEIETK^ 

EASGTCEADCLiRKRAEQSLQAAl KTLRKS IGRQQFYVQVSGTEYEVAQRPAKALEGQGACGAGQVLQDSK 

CVACGPGTHFGGELGQCVSCMPGTYQDMEGQLSCTPCPSSDGLGLPGARNVSECGGQCSPGFFSADGFKP 

CQACPVGTYQPEPGRTGCFPCGGGLLTKHEGTTSFQDCEAKVHCSPGHHYNTTTHRCIRCPVGTYQPEFG 

QNHCITCPGNTSTDFIX3STNVTHCKSQHCGGELGDYTGYIESPNYPGDYPANAECVWHIAPPPKRRILIV 

VPEIFLPIEDECGDVLVMRKSASPTSITTYETCQTYERPIAFTSRSRKLWIQFKSNEGNSGKGFQVPYVT 

YDGKIHCLHGPLCTAQAGPWRHRDESHVPALRELRPGRYRPGSRTNTVRGQSQTG 



A search of sequence databases reveals that the NOV1 amino acid sequence has 145 of 
489 amino acid residues (29%) identical to, and 216 of 489 amino acid residues (44%) similar 
to, the 2489 amino acid residue ptnr:SPTREMBL-ACC:Q16744 protein from Homo sapiens 
(Human) (COMPLEMENT RECEPTOR 1). Public amino acid databases include the GenBank 
databases, SwissProt, PDB and PIR. 

NOV1 is expressed in at least the pituitary gland, the ovaries, and the trachea. This 
information was derived by detennining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, public EST sources, literature 
sources, and/or RACE sources. 

Homologies to the above NOV1 polypeptide will be shared by the other NOV1 protein 
insofar as they are homologous to each other as shown below. The disclosed NOV1 
polypeptide has homology to the amino acid sequences shown in the BLASTP data listed in 
Table 1C. 



Table 1C. BLAST results for NOV1 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi I 12738840 IreflNP 
073560. 1| 
(NMJJ22723) 


signal peptide, 
CUB domain, EGF- 
like l 

[Mus musculus] 


961 


88 


92 


0.0 


gi 110190748 IreflNP 
066025. 11 
(NM 020974) 


Type la Membrane 
Sushi -Containing 
Domain protein 
[Homo sapiens] 


999 


61 


72 


0.0 
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gi | 9910154 |ref |NP 0 
64436. 1| 
(NM_020052) 


Type la Membrane 
Sushi -Containing 
Domain protein; 
ICRFP703B1614Q5.1 
ICRFP703N2430Q5.1 
[Mus musculus] 


997 


59 


72 


0.0 


gi| 5050926 |emb|CAB4 
4772. 1| (Z99756) 


dJ100N22.1 (novel 
EGF-like domain 
containing 
protein) 
[Homo sapiens] 


161 


99 


99 


0.0 


gi t 13518037 |ref|NP 
002371.2 | 
(NM_002380) 


matrilin 2 
precursor 
[Homo sapiens] 


956 


37 


51 


O'.O 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table ID. In the ClustalW alignment of the NOV1 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (Le. 9 regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



1) Novel NOV1 

2) gi|l2738840| 

3) gi|l0190748| 

4) gi|9910154| 

5) gij 5050926 | 

6) gi|l3518037| 



Table ID. ClustalW Analysis of NOV1 

(SEQ ID NO:l) 
(SEQ ID N0:35) 
(SEQ ID NO: 36) 
(SEQ ID N0:37) 
(SEQ ID NO:38) 
(SEQ ID NO: 39) 



10 20 30 40 50 

— I — | — | — | — | — | — | — | — 

NOVl UgA@AVR iHgC^JEjAj^TSGSijA^EGLjS j MSEBEE 

gi 1 12738840 | BgAgjAVR pgsi20Aj3GAgGSgS!v^@GI^ SMEEEE 

gi 1 10190748 | ESh^GRNRPGAAl^MJ^ 

gi | 9910154 | Ev^CGRPREyU^li2jL3LPP- -0riAAgvPgDRGLTNGPSE5E3^1 

gi 1 5050926 | BHBq^B a B GT B^ ft E^ I ffl Sv liHnkhfci 

gi 1 13518037 | BSeKMIAGCFIjIjI IXSQI^EpAEA^ERSRSr^I SR@RHARTHPQTA£l^S@ 



60 



70 



80 



90 



|....|. 



gBddchhdaicqn 



NOVl §5 

gi 1 12738840 | ggrg^lfig 

gi 1 10190748 | '^L|j5B3A5B LBjBl - 
gi 1 9910154 I 



.|....|....|....|. 



TPSSYKCHCKPGYgGEGSQCEDIDECgN 



100 
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gi 1 5050926 | iEfffr fgilga ifi 
gi 1 13518037 1 CENKRADJVFQlD^SR^VNSD YAKVKEjjl vBl I^FIjjJjG PD VTRVGLLQ 



NGGCVHgCQNIPGNYRCTCFDGFMLAHDGHNCLD 



NGGCVHgcONIPGNYRCTCFDGFMLAHDGHNCLD 



'NGGCVHilCWNIPGNYRCTCFDGFMLAHDGHNCLDV 



NGGCVHiKCBNIPGNYRCTCFDGFMLAHDGHNCLDi-' 



NGGCVHgCHMIPGNYRCTCFDGFMLAHDGHNCLDV 



110 120 130 140 150 

— I .... 1 — [ — i . ... | .... | .... | .... | . — | .... | 

N0V1 

gi 1 12738840 | D^V 

gi|l0190748| EL 

gi | 9910154 | TL 

gi | 5050926 | D^Y 

gi 1 13518037 | YGSTVKNEFS LKTjFKRKS EjjERA^KRMRHLS TGTMT§Ia^Q^ALS[l AFS E 



160 



170 



180 



190 



200 



lsdnqhtcihrsEegESc 



— — ■— — E K 



N0V1 fg5Bog--fl 

gi|l2738840| gj| 

gi 1 10190748 | [J 
gi) 9910154 | 

gi 1 5050926 1 BESfog- - fSffSSl^ ngm 

gi 1 13518037 | A@GARPI,REOTPgvBM^^ 




NNGGCQffllCVNjaMGSYECgq 



NNGGCQBlCVNSMGSYECffiCj 



NMGGCQSBCVNffiMGSYECgCSlGFFLSDNQHTCIHRS 



^GGCQffllC^EGSYEqScaSGFFLSDNQHTCIHRSgE' 




210 



220 



230 



240 



250 



N0V1 

gi|l2738840| 
gi|l0190748| 
gi | 9910154 | 
gi| 5050926) 
gi 1 1351803 7 1 FgjjTLKSIGSEPH§DHVF: 



MNKDHGCSHICSESPSgSVAHoICR^^ 



MNKDHGcSHiaaESPBGaVAmCfflCRPG 



MNKDHG CraH I CWESpSgS VAHc jSc R ?G FlJL A^NQ^D CM LT CN^GNGG C Q 



MNKDHGCSHICSESPSGgVA 



ETLTi 



NOV1 

gi|l2738840| 
gi | 10190748 | 
gi | 9910154 | 
gi 1 5050926 | 
gi | 13518037 | 



260 270 
..|....|....|.. 



HSClDTgBGB 



280 
..|.. 



290 300 



HSC^DTSEG PjiCgCH^YSL K £D G R fcj Z\*z '* 



tTVIiEVTESNTTSWDGDK 
EGTVLEGTESNATSVADGDK 



NOV1 

gi 1 12738840 | 



gi|5050926| 
gi | 13518037 | 



310 320 330 340 350 

..|....|....|...,|....|....|....|....|....| 



BHB2^Htcavnnggcdrtckdt3tgv5 


JcscpJ 


JgftlqJ 


SdgktckdiiII 




BBmSI^MTCAVNNGGCDRTCKDT^TGV); 


CSCPj 


JgftlqE 


SDGKTCKDIig 










RVKRRLLMElW4A*iii4Wef4»kllW^Wsrafc 








IM^lflM^TCAVNNGGCDRTCKDTgTGVg 


JCSCPJ 


jGFTLQj 


jDGKTCKDljfl 



pgs; 



r Avn 



NOV1 

gi|l2738840| 



360 



370 



380 
|....|....|. 



390 



400 



ILVN 



nggc»3hfc3nSvgsfhcSo3kgBklltdei 
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gi | 10190748 | 
gi | 9910154 | 
gi | 5050926 | 
gi|l3518037| 



klltdeEScqdQdecsESrt 



■B 



GSFi«C@craKGSKLLTDEECQDBDECSHgRT 



Y^SEgjH^Ejlfc^^ 



410 



420 



430 



440 



■|....|. 



450 
••I 



5Si 



-if 



cEqEcvntEg 



NOVl 

gi | 12738840 | 

gi 1 10190748 | SJJsg 
gi | 9910154 | 

gi | 5050926 | 

gi 1 13518037 | Q|JjEg^DD|§§sBHSL^ 



-F? 



460 470 480 490 500 

....|....|....|....|....|....|....|....|....|....| 
NOVl EE3^p|3Er|^^ 
gi|l2738840| EBBj^pHflR Swrc^ 
gi 1 10190748 | Eg^oBHflclYi^ 
gi | 9910154 | JSgjgogHj^FfgSj^^ 

gi | 5050926 | 

gi 1 13518037 | ^^Y^Rj^R^YT^DP^G^T^SRj^DHCAQQDHGCE^LcBN T- -E||SFVC 



510 520 530 540 550 

....|....|....|....|....|....|....|....|....|....| 
NOVl s2PAHTLFVPQDSEj|SYVj^CGj5PGP|GKALQ|5R|J|GTSSGLGPSg@DAPT 
gi 1 12738840 | sSlGHSLFMP-DSE|SsYI|EcX^PGL^KTLP!5rSgTSSSTGPG^DAPT 

gi 1 10190748 | R^H ^GIHJEsdEtTI§TSVTfJ2i^]eGK ^ 

gi | 9910154 | R0R |GIH^SD2jVTVgTSVTF[2L[J[EGK 

gi) 5050926 | 

gi 1 13518037 | Qgs EGFL^EDlJKTCSRVDYCLLSDHG C 



560 570 580 590 600 

....|....|....|....|....|....|....|....|....|....| 
NOVl TP|^KARFKIR|^KCmR|^SQA^ 
gi 1 12738840 | TP||§KARFKIR|SAKCmi<^ 

gi 1 10190748 | --||NAELF--P|GLRPAISEKHSSV|^|F| gVN0Tgs|G 

gi | 9910154 | --^AKLS--p|GIiRPAigERHSSVg|gF§ gftNgrgSPG 

gi|5050926| 



gi 1 13518037 | ^YSCVNMDRSFACQCgEGHVLRSbGKT- 



-CAKgDSC^L 



610 620 630 640 650 

....|....|....|....|....|....|....|....|....|....| 
NOVl !2|RR- -Rj32K§jPs{^SHEJ|A|j^^ 

gi 1 12738840 | E§RR- -RB^'PStg^SHHB AE^^ 
gi 1 10190748 1 [^pgapI^^'tpIS^- Fgfr fiF35lLf^ nffi^ 
gi 1 9910154 1 B5vpgalB5l^ap135{m- Flgfo EnSlR lfoYEi^^ 

gi| 5050926 I 

gi 1 13518037 | GDHG- - CEHSCVSS§DSE§CQCj^GYILREDGK tSrr|2dVC^A3§D 



660 



670 



680 690 

..|....|....|.. 
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NOVl 

gi|l2738840| 
gi | 10190748 | 
gi | 9910154 | 
gi | 5050926 | 
gi|l3518037| 



J^§:i^jC§TGl^^ 
Kj2|§T|3i§3^^ 

HGCEH§CVNSDDSYTCECgEgFRLAEDOTRCgR KDVSKSTHHGC^EH 



710 



720 



730 
..|.. 



NOVl 

gi | 12738840 | 
gi | 10190748 | 
gi | 9910154 | 
gi ] 5050926 | 
gi|l3518037| 



IelgqBmsI 
pi 



740 

.|....| 
SDGL@ 
SEGlg- 
PGM 



750 



* 

-I* 

P 



OBsBRAflft^SO 



fGN- 



760 



770 



780 



790 



800 



.|....|....|....|....| 



Si 



SAgGFraPCQg 



NOVl 

gi|l2738840| 
gi|l0190748| 
gi | 9910154 | 

gi | 5050926 | 

gi 1 13 518037 | LVFvSdGSKSLGEENFEWKQ||VTGIIDS§ 



NOVl 

gi | 12738840 | 
gi | 10190748 | 
gi | 9910154 | 
gi | 5050926 | 
gi | 13518037 | 



810 
..|.. 



820 



830 



840 



850 



.|....|....|. 



-TT 
-TA 
-AT 
-AT 



sfqdce^vScspghSyntttkrcircpSgHtyqpefgSni 



SFQDCE 



?QD CE'lS VffiCS PGHQYNTTTHRC I RC PffiGflTYQPE FG[5Ni 



SFQDCE 



YNTTTHRC I RC PwGDTYQ P E FGgNj 



3FTLRN: 



ER§§jT< 



860 



870 
|....|.. 



880 
| I 



890 



900 



novi gn 

gi|l2738840| 
gi|l0190748| gvs 
gi | 9910154 | ggs 
gi|5050926| 



CPGNTgTDFDGSTNaTiJCKg^CGGELGDQTGYIESPNYPGiSYPAN 



CPGNTuTDFDGSTNBTfflCKfSaSCGGELGDQTGYIESPNYPGSYPAN 



CPGNTHTDFDGSTNMTSCK' 



gi 1 13518037 | FS^RVPRAAI V§TDGRAQDDVSEWAS KAgANGI0M0AVGVG K0IE 



910 
..|.. 



920 
..|.. 



I. 



930 



940 



950 



SMTTYETC 



ECfflWglgPPPKRRILIWPEIFLPIEDraCGDfflLVMR 



IiaPPPKRRILIWPEIFLPIEDSCGDSLVMRI' 



ECuWHUaPPPKRRILIWPEIFLPIEDaCGDWLVMR: 



NOVl 

gi | 12738840 | 
gi 1 10190748 | OrffiTj 
gi | 9910154 | 

gi | 5050926 | 

gi 1 13518037 1 §ELQEjpVSE@TN!KH2FYAEDFSTMD§I SEKLKKG XCEALEDSDGRQDS PA 
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960 970 980 990 1000 

novi gBgggBlB^^SiS^^SM S 6 ! ^^^^^^ ^" c 

gi 1 12738840 1 !»Wi:4:l:*kl;CT5^ R l31^ S 

gi 1 10190748 | kUUoirW^JgEE K lS^ 

gi | 9910154 | [•U^kW^JEEEfcfl^^ 

gi | 5050926 | - - 

gi 1 13518037 | GELP^TjWQQPjljE^E PjVjT0N I§DLLSC§NPAV§HR0dFE^DNLLR 



1010 1020 1030 1040 1050 

....|....|....|....|....|....|....|....|....|....| 
NOVl LHGPgcigAGPWRI^lSH§PSLRimPGRYRPGSRTNTTOGgSQTG - - 

gi 1 12738840 | CTSPSCA^GLAWGI^^LH^P^SDRAQTQR^KI/SLGNAETQGV 

gi 1 10190748 | RDGR{jra§ENHQEII/§i^^ 
gi | 9910154 | RDGRjj^ApNHQEIl|||^ 

gi | 5050926 1 

gi 1 13518037 1 STQK[}SH§rKPSGSPl|tlKHDQCK^^ 



1060 
....|....|....|- 

NOVl 

gi|l2738840| 

gi | 10190748 | I RLLRSKVS RFLR PYK 
gi | 9910154 | IRIiLRSKVSRFLRPYK 

gi|5050926| 

gi | 13518037 | QRMEALENRLRYR 



The presence of identifiable domains in NOVl, as well as all other NOVX proteins, 
was determined by searches using software algorithms such as PROSITE, DOMAIN, Blocks, 
Pfam, ProDomain, and Prints, and then determining the Interpro number by crossing the 
domain match (or numbers) using the Inteipro website (http:www.ebi.ac.uk/ interpro). 
DOMAIN results for NOVl as disclosed in Table IE, were collected from the Conserved 
Domain Database (CDD) with Reverse Position Specific BLAST analyses. This BLAST 
analysis software samples domains found in the Smart and Pfam collections. For Table IE 
and all successive DOMAIN sequence alignments, fully conserved single residues are 
indicated by black shading or by the sign (|) and "strong" semi-conserved residues are 
indicated by grey shading or by the sign (+). The "strong" group of conserved amino acid 
residues may be any one of the following groups of amino acids: STA, NEQK, NHQK, 
NDEQ, QHRK, MILV, MILF, HY, FYW. 

Table IE lists the domain description from DOMAIN analysis results against NOVl. 
This indicates that the NOVl sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table IE. Domain Analysis of NOV1 



gnI|Smart|smart00042, CUB, Domain first found in Clr, Cls, uEGF, and bone morphogenetic 
protein; This domain is found mostly among developmentally-regulated proteins. Spermadhesins 

contain only this domain. 



CD-Length = 114 residues, 99.1% aligned 
Score = 85.5 bits (210), Expect = le-17 



Query : 799 CGGELGDYTGYIESPNYPGDYPANAECVWHIAPPPKRRILIWPEIFLPIEDECG-DVLV 857 

CGG L +G I SPNYP YP N CVW 1+ PP RI + 4* L DC D + 
Sbjct : 1 CGGTLTASSGTITSPNYPNSYPNNLNCVWTISAPPGYRIELKFTDFDLESSDNCTYDYVE 60 

Query : 858 MRKSASPTSITTYETCQTYERPIAFTSRSRKLWIQFKSNEGNSGKGFQVPYVT 910 
+ S+S C+ P +SS++FS+ +GF Y 

Sbjct : 61 IYDGPSTSSPLLGRFCGSELPPPIISSSSNSMTVTFVSDSSVQKRGFSARYSA 113 



The epidermal growth factor (EGF) superfamily comprises a diverse group of proteins 
that function as secreted signaling molecules, growth factors, and components of the 
extracellular matrix, many with a role in vertebrate development. A novel mammalian gene 
encoding an EGF-related protein with a CUB (Cls-like) domain that defines a new 
mammalian gene family. The SCUBE1 (signal peptide-CUB domain-EGF-related 1) gene was 
isolated from a developing mouse urogenital ridge cDNA library and is expressed prominently 
in the developing gonad, nervous system, somites, surface ectoderm, and limb buds. Mouse 
SCUBElwas mapped to chromosome 15 and shown that it is orthologous to a human gene in 
the syntenic region of chromosome 22ql3.EGF-related proteins with Cls-like (CUB) domains 
have been reported. The CUB domain is found in 16 functionally diverse proteins such as the 
dorso-ventral patterning protein tolloid, bone morphogenetic protein-1, a family of 
spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition molecule 
A5. Most of these proteins are known to be involved in developmental processes. The second 
domain is found mostly among developmentally-regulated proteins and spermadhesins. 

The disclosed NOV1 nucleic acid of the invention encoding an EGF-Related Protein 

(SCUBEl)-like protein includes the nucleic acid or a fragment thereof whose sequence is 

provided in Table 1 A. The invention also includes a mutant or variant nucleic acid any of 

whose bases may be changed from the corresponding base shown in Table 1 A while still 

encoding a protein that maintains its EGF-Related Protein (SCUBEl)-like activities and 

physiological functions, or a fragment of such a nucleic acid. The invention further includes 

nucleic acids whose sequences are complementary to those just described, including nucleic 
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acid fragments that are complementary to any of the nucleic acids just described. The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose structures include chemical modifications. Such modifications include, by way 
of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones 
are modified or derivatized. These modifications are carried out at least in part to enhance the 
chemical stability of the modified nucleic acid, such that they may be used, for example, as 
antisense binding nucleic acids in therapeutic applications in a subject, hi the mutant or 
variant nucleic acids, and their complements, up to about 30% percent of the bases may be so 
changed. 

The disclosed NOV1 protein of the invention includes an EGF-Related Protein 
(SCUBEl)-like protein whose sequence is provided in Table IB. The invention also includes 
a mutant or variant protein any of whose residues may be changed from the corresponding 
residue shown in Table IB while still encoding a protein that maintains its EGF-Related 
Protein (SCUBEl)-like activities and physiological functions, or a functional fragment 
thereof. In the mutant or variant protein, up to about 12% percent of the residues may be so 
changed. 

The invention further encompasses antibodies and antibody fragments, such as F a b or 
(F ab )2, that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this EGF-Related 
Protein (SCUBEl)-like protein (NOV1) may function as a member of a EGF-Related Protein 
(SCUBEl)-like protein family. Therefore, the NOV1 nucleic acids and proteins identified 
here may be useful in potential therapeutic applications implicated in (but not limited to) 
various pathologies and disorders as indicated below. The potential therapeutic applications 
for this invention include, but are not limited to: protein therapeutic, small molecule drug 
target, antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic 
and/or prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 
regeneration in vivo and in vifro of all tissues and cell types composing (but not limited to) 
those defined here. 

The NOV1 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding EGF-Related Protein 
(SCUBEl)-like protein (NOV1) may be useful in gene therapy, and the EGF-Related Protein 
(SCUBEl)-like protein (NOV1) may be useful when administered to a subject in need thereof. 
By way of nonlimiting example, the compositions of the present invention will have efficacy 
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for treatment of patients suffering from cancer, trauma, viralftacterial/parasitic infections, 
endometriosis, fertility, asthma, allergy, endocrine dysfunctions, diabetes, obesity, growth and 
reproductive disorders and other diseases, disorders and conditions of the like. The NOV1 
nucleic acid encoding the EGF-Related Protein (SCUBEl)-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV1 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV1 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV1 proteins have multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated NOV1 epitope is 
from about amino acids 400 to 450. In other embodiments, a NOV1 epitope is from about 
amino acids 500 to 600, from about 1000-1 100, from about 1500-1600 and 2500-2800. These 
novel proteins can be used in assay systems for functional analysis of various human 
disorders, which will help in understanding of pathology of the disease and development of 
new drug targets for various disorders. 

NOV2 

NOV2 includes four adipocyte complement-related Clq Tumor Necrosis Factor-like 
proteins and nucleic acids encoding the same. The disclosed sequences are identified herein as 
NOV2a, NOV2b, NOV2c, and NOV2d. 

NOV2a 

A disclosed NOV2a nucleic acid of 874 nucleotides identified as SEQ E>NO:3 (also 
referred to as CG55724-01) encoding an adipocyte complement-related Clq Tumor Necrosis 
Factor-like protein is shown in Table 2A. An open reading frame was identified beginning 
with an ATG initiation codon at nucleotides 11-13 and ending with a TGA codon at 
nucleotides 674-676. Putative upstream and downstream untranslated regions are underlined. 



Table 2A 
NOV2a Polynucleotide 
SEQ ID NO:3 

CTCATGCGGGA TGCTTCCATATGGTCTTGTTTCAGGAGCTTTGCCCTGTTCTGTTGAATG 6 0 

CTCTCTAGACCCAGAGGACGAAGCTCTAAGGAGGTCACAGATGAGGAAGGGTTCACTGAG 120 

TGTAGTAGATGCTGTCAGTGGCCCACCCACACCTCCAGGCCTACCAGGACGAGGGCGGGC 180 

GGGCCTGAGCGGGAAGAACGGTTTCCCTGGCGACGGATCCTCTGCTATGCGCTCGGCCTT 240 
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CTCGGCGGCACGCACCACCCCCCTGGAGGGCACGTCGGAGATGGCGGTG ACCTTCGACAA 300 

GGTGTACGTGAACATCGGGGGCGACTTCGACGCGGCGGCCGGCGTGTTCCGCTGCCGTCT 360 

GCCCGGCGCCTACTTCTTCTCCTTCACGCTGGGCAAGCTGCCGCGTAAGACGCTGTCGGT 420 

TAAGCTGATGAAGAACCGCGACGAGGTGCAGGCCATGATTTACGACGACGGCGCGTCGCG 480 

GCGCCGCGAGATGCAGAGCCAGAGCGTGATGCTGGCCCTGCX3GCGCGGCGACGCCGTCTG 540 

GCTGCTCAGCCACGACCACGACGGCTACGGCGCCTACAGCAACCACGGCAAGTACATCAC 600 

CTTCTCCGGCTTCCTGGTGTACCCCGACCTCGCCCCCGCCGCCCCGCCGGGCCTCGGGGC 660 

CTCGGAGCTACTGTG AGCCCCGGGCCAGAGAAGAGCCCGGGAGGGCCAGGGGCGTGCATG 720 

CCAGGCCGGGCCCGAGGCTCGAAAGTCCCGCGCGAGCGCCACGGCCTCCGGGCGCGCCTG 780 

GACTCTGCCAATAAAGCGGAAAGCGGGCACGCGCAGCGCCCGGCAGCCCAGGACTAAGCC 840 
GAATCTGCAAAATCCATCAACTGCCGGCGCTGAA 



The disclosed NOV2a nucleic acid sequence, localized to chromosome 11, has 294 of 
485 bases (60%) identical to a gb:GENBANK-ID:AF192499|acc:AF192499.1 mRNA from 
Mus musculus (Mus musculus putative secreted protein ZSIG37 (Zsig37) mRNA, complete 
cds). 

A NOV2a polypeptide (SEQ ID NO:4) encoded by SEQ ID NO:3 has 221 amino acid 
residues and is presented using the one-letter code in Table 2B. Signal P, Psort and/or 
Hydropathy results predict that NOV2b does not have a signal peptide and the NOV2a 
polypeptide is likely to be localized to the cytoplasm with a certainty of 0.4500. In other 
embodiments, NOV2a may also be localized to peroxisomal microbodies with a certainty of 
0.2688, lysosomes with a certainty of 0.1937, or the mitochondrial matrix space with a 
certainty of 0.1 000. 



Table 2B 




NOV2a Polypeptide 




SEQ ID NO:4 




MLPYGLVSGALPCSVECSIiDPEDEALRRSQMRKGSLSWDAVSGPPTPPGLPGRGRAGLS 
GKNGFPGDGSSAMRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGDFDAAAGVFRCRLPGA 


60 
120 


YFFSFTLGKLPRKTLSVKLMKNRDEVQAMITO 


180 


HDHDGYGAYSNHGKYITFSGFLVYPDLAPAAPPGIjGASELL 221 





The disclosed NOV2a amino acid sequence has 55 of 158 amino acid residues (34%) 
identical to, and 84 of 158 amino acid residues (53%) identity to the 244 amino acid residue 
pntr:SWISSPROT ACC:Q15848 protein from Homo sapiens (Human) (30 kDa adipocyte 
complement related protein precursor, ACRP30). The NOV2a adipocyte complement-related 
protein precursor disclosed in this invention is expressed in at least the following tissues: 
testis, kidney, whole embryo. This information was derived by determining the tissue sources 
of the sequences that were included in the invention including but not limited to SeqCalling 
sources, public EST sources, literature sources, and/or RACE sources. In addition, the 
sequence is predicted to be expressed in the following tissues because of the expression 
pattern of (GENBANK-ID: gb:GENBANK-ID:AF192499|acc:AF192499.1) a closely related 
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Mus musculus putative secreted protein ZSIG37 (Zsig37) mRNA, complete cds homolog in 
species Mus musculus: adipocytes. 



NOV2b 

A disclosed NOV2b nucleic acid of 1277 nucleotides (also referred to as CG55724-03) 
encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2C 
as SEQ ID NO:5. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 225-227 and ending with a TGA codon at nucleotides 1077-1079. 
Putative upstream and downstream untranslated regions are underlined. 



X a DIG LK^ 




NOV2b Polynucleotide 




SEQ ID NO:5 




GAATTCGGCACGAGGCGCCCGGCCCCTGGCCCCAGCACCCTGTCCX3CTGCCGCCTCAGAG 


60 


CCGGGAAAAGCAGCCGGAGCCCCCGCCGCCCCTGCCGCAGCGCGGGCGGTCAGCGCGCAG 


120 


CCCGGCACCCGCAGCCTGCAGCCTGCAGCCCGCAGCCCGCAGCCCGGAGCCAGATCGCGG 


180 


GCTCAGACCGAACCCGACTCGACCGCCGCCCCCAGCCAGGCGCCATGCTGCCGCTTCTGC 


240 


TGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCGACCCCCGGCCCGGGATCCT 


300 


CTGAGCTGCGCTCGGCCTTCTCGGCGGCACGCACCACCCCCCTGGAGGGCACGTCGGAGA 


360 


TGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGCGACTTCGATGTGGCCACCG 


420 


GCCAGTTTCGCTGCCGCGTGCCCGGCGCCTACTTCTTCTCCTTCACGGCTGGCAAGGCCC 


480 


CGCACAAGAGCCTGTCGGTGATGCTGGTGCGAAACCGCGACGAGGTGCAGGCGCTGGCCT 


540 


TCGACGAGCAGCGGCGGCCAGGCGCGCGGCGCGCAGCCAGCCAGAGCGCCATGCTGCAGC 


600 


TCGACTACGGCGACACAGTGTGGCTGCGGCTGCATGGCGCCCCGCAGTACGCGCTAGGCG 


660 


CGCCCGGCGCCACCTTCAGCGGCTACCTAGTCTACGCCGACGCCGAGTTCGTCAACATTG 


720 


GCGGCGACTTCGACGCGGCGGCCGGCGTGTTCCGCTGCCGTCTGCCCGGCGCCTACTTCT 


780 


TCTCCTTCACGCTGGGCAAGCTGCCX3CGTAAGACGCTGTCGGTTAAGCTGATGAAGAACC 


840 


GCGACGAGGTGCAGGCCATGATTTACGACGACGGCGCGTCGCGGCGCCGCGAGATGCAGA 


900 


GCCAGAGCGTGATGCTGGCCCTGCGGCGCGGCGACGCCGTCTGGCTGCTCAGCCACGACC 


960 


ACGACGGCTACGGCGCCTACAGCAACCACGGCAAGTACATCACCTTCTCCGGCTTCCTGG 


1020 


TGTACCCCGACCTCGCCCCCGCCGCCCCGCCGGGCCTCGGGGCCTCGGAGCTACTGTGAG 


1080 


CCCCGGGCCAGAGAAGAGCCCGGGAGGGCCAGGGGCGTGCATGCCAGGCCGGGCCCGAGG 


1140 


CTCGAAAGTCCCGCGCGAGCGCCACGGCCTCCGGGCGCGCCTGGACTCTGCCAATAAAGC 


1200 


GGAAAGCGGGCACGCGCAGCGCCCGGCAGCCCAGGACTAAGCCGAATCTGCAAAATCCAT 


1260 


CAACTGCCGGCGCTGAA 1277 





The disclosed NOV2b nucleic acid sequence, localized to chromosome 11, has 767 of 
814 bases (94%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 

A NOV2b polypeptide (SEQ ID NO:6) encoded by SEQ ID NO:5 has 284 amino acid 
residues and is presented using the one-letter code in Table 2D. Signal P, Psort and/or 
Hydropathy results predict that NOV2b has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.4801 . In other embodiments, NOV2b may also be 
localized to microsomal bodies with a certainty of 0.2178, the endoplasmic reticulum 
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(membrane or lumen) with a certainty of 0.1000. The most likely cleavage site for a NOV2b 
signal peptide is between amino acids 16 and 17, at: CWA-LG. 



Table 2D 




NOV2b Polypeptide 




SEQIDNO:6 




MLPLLLGLLGPAACWALGPTPGPGSSELRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGD 


60 


FDVATGQ FRCRVPGAYFFS FTAGKAPHKSLS VT^VI^RDEVQALAFDEQRRPGARRAASQ 


120 


SAMLQLDYGDTVWLRLHGAPQYALGAPGATFSGYLVYADAEFVNIGGDFDAAAGVFRCRL 


180 


PGAYFFS FTLGKLPRKTLSVKLMKNRDEVQAMI YDDGASRRREMQSQSVMLALRRGDAVW 


240 


LLSHDHDGYGAYSNHGKYI TFSGFLVYPDLAPAAPPGLGASELL 





The disclosed NOV2b amino acid sequence has 55 of 158 amino acid residues (34%) 
identical to, and 84 of 158 amino acid residues (53%) identity to the 244 amino acid residue 
pntnSPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq 
Tumor Necrosis Factor-related protein). The NOV2b complement-Clq tumor necrosis factor- 
like gene disclosed in this invention is expressed in at least the following tissues: brain, germ 
cell, kidney, pooled, testis, whole embryo. Expression information was derived from the 
tissue sources of the sequences that were included in the derivation of the sequence of 
CuraGen Acc. No. CG55724-03, CG55724-04, or CG55724-06. 

NOV2c 

A disclosed NOV2c nucleic acid of 1322 nucleotides (also referred to as CG55724-04) 
encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2E 
as SEQ ID NO:7. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 225-227 and ending with a TGA codon at nucleotides 1 122-1 124. 
Putative upstream and downstream untranslated regions are underlined. 



Table 2E 




NOV2c Polynucleotide 




SEQ ID NO:7 




GAATTCGGCACGAGGCGCCCGGCCCCTGGCCCCAGCACCCTGTCCGCTGCCGCCTCAGAG 


60 


CCGGGAAAAGCAGCCGGAGCCCCCGCCGCCCCTGCCGCAGCGCGGGCGGTCAGCGCGCAG 


120 


CCCGGCACCCGCAGCCTGCAGCCTGCAGCCCGCAGCCCGCAGCCCGGAGCCAGATCGCGG 


180 


GCTCAGACCGAACCCGACTCGACCGCCGCCCCCAGCCAGGCGCCATGCTGCCGCTTCTGC 


240 


TGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCGACCCCCGGCCCGGGATCCT 


300 


CTGAGCTG(^TCGGCCTTCTCGGCGGCACGC^C^CCCCCCTGGAGGGCACGTCGGAGA 


360 


TGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGCGACTTCGATGTGGCCACCG 


420 


GCCAGTTTCX3CTOCCGCGTGCCCGGCGCerACTTCTTCTCCTTCACGGCTGGaVAGGCCC 


480 


CGCACAAGAGCCTGTCGGTGATGCTGGTGCGAAACCGCGACGAGGTGCAGGCGCTGGCCT 


540 


TCGACGAGCAGCGGCGGCCAGGCGCGCGGCGCGCAGCCAGCCAGAGCGCCATGCTGCAGC 


600 


TCGACTACGGCGACACAGTGTGGCTGCGGCTGCATGGCGCCCCGCACTACGCGCTAGGCG 


660 


CGCCCGGCGCCACCTTCAGCGGCTACCTAGTCTACGCCGACGCCGACGCTGGCCCCGGGC 


720 


CGCGGCACCAACCACTCGCCTTCGACACCGAGTTCGTCAACATTGGCGGCGACTTCGACG 


780 


CGGCGGCCGACGTGTTCCGCTGCCGTCTGCCCGGCGCCTACTTCTTCTCCTTCACGCTGG 


840 
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GCAAGCTGCCGCGTAAGACGCTGTCGGTTAAGCTGATGAAGAACCGCGACGAGGTGCAGG 900 

CCATGATTTACGACGACGGCGCGTCGCGGCGCCGCGAGATGCAGAGCCAGAGCGTGATGC 960 

TGGCCCTGCGGCGCGGCGACGCTOTCTGGCTGCTCAGCCACGACCACGACX3GCTACGGCG 1020 

CCTACAGCAACCACGGCAAGTACATCACCTTCTCCGGCTTCCTGGTGTACCCCGACCTCG 1080 

rrrrrnrrnrrrrnrCGGGCCTCGGGGCCTCGGAGCTACTGTG AGCCCCGGGCCAGAGAA 1140 

GAGCCCGGGAGGGCCAGGGGCGTGCATGCCAGGCCGGGCCCGAGGCTCGAAAGTCCCGCG 1200 

CGAGCGCCACGGCCTCCGGGCGCGCCTGGACTCTGCCAATAAAGCGGAAAGCGGGCACGC 1260 

GCAGCGCCCGGCAGCCCAGGACTAAGCCGAATCTGCAAAATCCATCAACTGCCGGCGCTG 1320 
AA 



The disclosed NOV2c nucleic acid sequence, localized to chromosome 1 1, has 949 of 
1 136 bases (83%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 



A NOV2c polypeptide (SEQ ID NO:8) encoded by SEQ ID NO:7 has 299 amino acid 
residues and is presented using the one-letter code in Table 2R Signal P, Psort and/or 
Hydropathy results predict that NOV2c has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.4801. In other embodiments, NOV2c may also be 
localized to microsomal bodies with a certainty of 0.2178, the endoplasmic reticulum 
(membrane or lumen) with a certainty of 0.1000. The most likely cleavage site for a NOV2c 
signal peptide is between amino acids 16 and 17, at: CWA-LG. 



Table 2F 




NOV2c Polypeptide 




SEQ ID NO:8 




MLPLLLGLLGPAACWALGPTPGPGSSELRSAFSAARTTPLEGTSEMAVTFDKVYVNIGGD 
FDVATGQFRCRVPGAYFFSFTAGKAPHKSLSVML^ 

SAMLQLDYGDTWLRLHGAPHYALGAPGATFSGYLVYADADAGPGPRHQPLAFDTEFVNI 
GGDFDAAADVFRCRLPGAYFFSFTLGKLPRKTLSVKI^ 

SQSVMLALRRGDAVWXjLSHDHDGYGAYSNHGKY ITF SGFLVYPDLAP AAP PGLGASELL 


60 
120 
180 
240 



The disclosed NOV2c amino acid sequence has 164 of 170 amino acid residues (96%) 
identical to, and 164 of 170 amino acid residues (96%) identity to the 329 amino acid residue 
pntnSPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq 
Tumor Necrosis Factor-related protein). The NOV2c complement-Clq tumor necrosis factor- 
like gene disclosed in this invention is expressed in at least the following tissues: brain, germ 
cell, kidney, pooled, testis, whole embryo. Expression information was derived from the 
tissue sources of the sequences that were included in the derivation of the sequence of 
CuraGen Acc. No. CG55724-03, CG55724-04, or CG55724-06. 

NOV2d 
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A disclosed NOV2d nucleic acid of 409 nucleotides (also referred to as CG55724-06) 
encoding a complement related Clq Tumor Necrosis Factor-like protein is shown in Table 2G 
as SEQ ID NO:X. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 4-6 and ending with a TGA codon at nucleotides 403-405. Putative 
upstream and downstream untranslated regions are underlined. 



Table 2G 




NOV2d Polynucleotide 




SEQ ID NO:9 




ATTATGCTGCCGCTTCTGCTGGGCCTGCTGGGCCCAGCGGCCTGCTGGGCCCTGGGCCCG 


60 


ACCCCCGGCCCGGGATCCTCTGAGCTGCGCTCGGCCTTCTCGGCGGCACGCACCACCCCC 


120 


CTGGAGGGCACGTCGGAGATGGCGGTGACCTTCGACAAGGTGTACGTGAACATCGGGGGC 


180 


GACTTCGATGTGGCCACCGGCCAGTTTCGCTGCCGCGAGATGCAGAGCCAGAGCGTGATG 


240 


CTGGCCCTGCGGCGCGGCGACGCCGTCTGGCTGCTCAGCCACGACCACGACGGCTACGGC 


300 


GCCTACAGCAACCACGGCAAGTA<^TCACCTTCTCCGGCTTCCTGGTGTACCCCGACCTC 


360 


GCCCCCGCCGCCCCGCCGGGCCTCGGGGCCTCGGAGCTACTGTGAGCCC 


409 



The disclosed NOV2d nucleic acid sequence, localized to chromosome 11, has 239 of 
260 bases (91%) identical to a gb:GENBANK-ID:AF329838|acc:AF329838.1 mRNA from 
Homo sapiens (Homo sapiens complement Clq Tumor Necrosis Factor-related protein CTRP4 
mRNA, complete cds). 

A NOV2d polypeptide (SEQ ID NO: 10) encoded by SEQIDNO:9 has 133 amino acid 
residues and is presented using the one-letter code in Table 2H. Signal P, Psort and/or 
Hydropathy results predict that NOV2d has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.4801. In other embodiments, NOV2d may also be 
localized to microsomal bodies with a certainty of 0.1972, the endoplasmic reticulum 
(membrane or lumen) with a certainty of 0.1000. The most likely cleavage site for a NOV2d 
signal peptide is between amino acids 16 and 17, at: CWA-LG. 



Table 2H 
NOV2d Polypeptide 
SEQ ID NO:10 

MLPLLLGLLGPAACWALGPTPGPGSSELRSAFSAARTTPIjEGTSEMAVTFDKVYVNIGGD SO 
FDVATGQFRCREMQSQSVMLALR^ 120 
PAAPPGLGASELL 



The disclosed NOV2d amino acid sequence has 164 of 170 amino acid residues (96%) 
positives to, and 164 of 170 amino acid residues (96%) positives to the 329 amino acid residue 
pntr:SPTREMBL ACC:Q9BXJ3 protein from Homo sapiens (Human) (complement Clq 
Tumor Necrosis Factor-related protein). The NOV2d complement-Clq tumor necrosis factor- 
like gene disclosed in this invention is expressed in at least the following tissues: brain, germ 
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cell, kidney, pooled, testis, whole embryo. Expression information was derived from the 
tissue sources of the sequences that were included in the derivation of the sequence of 
CuraGen Acc. No. CG55724-03, CG55724-04, or CG55724-06. 

The disclosed NOV2 nucleic acids of the present invention are expressed in at least 
bone marrow, brain, thalamus, testis, lung, kidney, and germ cells. This information was 
derived by determining the tissue sources of the sequences that were included in the invention. 
SeqCalling sources: Adrenal gland/Suprarenal gland, Amygdala, Bone, Bone Marrow, Brain, 
Colon, Coronary Artery, Dermis, Epidermis, Foreskin, Hair Follicles, Heart, Hippocampus, 
Hypothalamus, Kidney, Liver, Lung, Lymph node, Lymphoid tissue, Mammary gland/Breast, 
Esophagus, Ovary, Pancreas, Parathyroid Gland, Peripheral Blood, Pineal Gland, Pituitary 
Gland, Placenta, Prostate, Retina, Salivary Glands, Small Intestine, Spleen, Stomach, Testis, 
Thalamus, Thymus, Tonsils, Trachea, Umbilical Vein, and Uterus. 

NOV2 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 21. 



Table 2L BLAST results for NOV2 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 13994273 IreflNP 
114115. 1| 
(NM_031909) 


complement - 
clq tumor 
necrosis 
factor- 
related 
protein 4 

[Homo 
sapiens] 


329 


87 


88 


4e-67 


gi| 12835488 |dbi I BAB 
23268. 1| (AK004340) 


putative 
[Mus 

mus cuius] 


205 


80 


81 


5e-61 


gi (13385666 IreflNP 
080437. 1| 
(NM_026161) 


RIKEN cDNA 
0710001E10 
gene [Mus 
musculus] 


205 


79 


80 


4e-60 


gi 113994278 IreflNP 
114116.1) 

(NM_031910) i 


complement - 
clq tumor 
necrosis 
factor- 
related 
protein 6 
[Homo 
sapiens] 


278 


35 


43 


5e-17 
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gi| 16550291 |dbj | BAB 


unnamed 


248 


36 


49 


2e-16 


70947.1 | (AK055541) 


protein 
product 
[Homo 
sapiens] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 21 

Table 23. ClustalW Analysis of NOV2 

1) N0V2a (SEQ ID NO:3) 

2) N0V2b (SEQ ID NO: 5) 

3) N0V2C (SEQ ID NO: 7) 

4) N0V2d (SEQ ID NO:9) 

5) gi|l3994273 (SEQ ID NO:40) 

6) gi | 12835488 (SEQ ID NO:41) 

7) gi | 13385666 (SEQ ID NO:42) 

8) gi j 13994278 (SEQ ID NO:43) 

9) gi|l6550291 (SEQ ID NO:44) 

10 20 30 40 50 



NOV2a 

NOV2b 

NOV2c 

NOV2d 

gij 13994273 | 

gi|l2835488| 

gi | 13385666 | 

gi 1 13994278 | MQWLRVRES PGEATGHRVTMGTAALGPVWAALLLFLLMCE I PMVELTFDR 

gi|l655029l| 



60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 

NOV2a [JJJPYGLV 

NOV2b 

NOV2C 

NOV2d SHpUllS 

gi 1 13994273 | jSjJpjjLlgj 

gi|l2835488| 

gi|l3385666| 

gi 1 13994278 | AVASGCQRCCDSEDPLDPAHVSSASSSGRPHALPEIRPYINI1 

gi 1 16550291 1 MY PA TAV- - PQINIT^JkGEkQ 



NOV2a 
NOV2b 
NOV2c 
NOV2d 

gi | 13994273 | 
gi|l2835488| 
gi | 13385666 | 



110 120 130 140 150 

SG- --AjJpCSVECSjjDPEDEALRRSQMRKGSLSVVDAVSGPgrgPGLPGR 

iflGpgAc^S BIB 

gof 




iflGpgAdMc) [JrQ- 

dtvwlr!1hg3po y^B5a .pgatf sgylvyadadada0ar- 

DTVWLR{Jhg2pQY223aPGATF SGYLVYAD ADADA0AR - 
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gi 1 13994278 | DPGPMG[JpGYMGREGPQG- -E -PGPQGSKGDKGEMGSg 

gi 1 16550291 1 DRGDRG|jQGKYGKTGSAG--A RGHTG PKGQKG SMGA§ 



160 170 180 190 200 

| | | | | | | | 1 | 

NOV2a GRAGLSGKNGFPgDG§SAMj^|^SS533jE^s|MA E^SS^ 

N0V2b ^S ^JbfelAWAJiJdte ffisBMA 

N0V2C SjGgsgl^^E^SSIEjE^isiMA 

NO v2d g^gsBi B^sBa EaisgMA 

gi 1 13994273 | JS^sJSl ^A^M^J^ ^S ; Rm ErSE^S 

gi|l2835488) |3^pj|p|^^^^s[JvSsDAAPGPRHRPgAB5|TE 

gi 1 13385666 | B^Plfe l^W&ltto sffv^DAAPG PRHRpSaSSJtE 

gi 1 13994278 | QAPCQ^iRFF^^VG^KflABH SGEj^FQT 

gi 1 16550291 1 HERCKSHY^y^G^KKfSfaSNHYYOT glggTE 



210 220 230 240 250 

Nov2a ^jei^333a{3^vS3S3 — 

N0V2b l ^g^g^^^^^g vPGAYFFSFTAGKAPHKSLSVMLVRNRDEVQA 

NOV2 c j afe&^«Ufal^WiWd^^^ 

NOV2d ^Bj^ggtgg^^ 

gi 1 13994273 | g ^E^gg g^ ^gggg vPGAYFFSFTAGKAPHKSLSVMLVRNRDEVQA 

gi 1 12835488 | LS ~ " ~~ 

gi|l3385666| Lfi 
gi|l3994278| 

gi 1 16550291 1 ^^^Di^W^SM^ - 



VNIGGDFDSASG 




260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 

N0V2a 

N0V2b LAFD EQRRPGARRAAS QS AMLQLD YGDTVWLRLHGAPQ YALG APGATFSG 

NOV2 c LAFDEQRRPGARRAASQSAMLQLDYGDTVWLRLHGAPHYALGAPGATFSG 

NOV2d 

gi 1 13994273 | IAFDEQRRPGARRAASQSAMI^LDYGDTVWLRLHGAPHYALGAPGATFSG 

gi|l2835488| -~- 

gi|l3385666| 

gi|l3994278| 

gi | 16550291 | 



310 320 330 340 350 

....|....|....|...,|....|....|....|....|....|....| 

NOV2a - 

NOV2b YLVYADA 

NOV2C YLVYADADAGP GPRHQPLAF 

NOV2d 

gi 1 13994273 | YLVYADADADAPARG P PAP PEPRS AFS AARTRSLVG SDAG PG PRHQPLAF 

gi | 12835488 | 

gi|l3385666| 

gi 1 13994278 | - 

gi | 16550291 | 



360 370 380 390 400 
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NOV2a i^s!cfA!!i^aktiitl^^Jij:V^it^i^#ii^;tg5 

NOV2b - - R FVNICSGD FDAAAGVFRC RM JehVi aiakjaliMeMm :M JflAWMiMji 

N0V2C DTEFVNIGGDFDAAADVFRC "~ 

N0V2d 

gi 1 13994273 | , DTEFVNIGGDFDAAAGVFRCRjj 

gi|l2835488| 

gi|l3385666| 

gi 1 13994278 | 

gi 1 16550291 1 jyg 



•tflLPGAYFFSFTLGKLPRKTLSVKLMKNRDH 



LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



EjPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



LPGAYFFSFTLGKLPRKTLSVKLMKNRDE 



VQAMIYDDGASRRREMQSQSVMLfc 


JLRRGDAVWLLSHDHDGYGAYS 




VQAMIYDDGASRRREMQSQSVMLj 


JLRRGDAVWLLSHDHDGYGAYS 




IvqamiyddgasrrremqsqsvmlJ 


jLRRGDAVWLLSHDHDGYGAYSj 



|remqsqsvmlSlrrgdavwllshdhdgygays| 



N0V2a 
N0V2b 
N0V2C 
N0V2d 

gi | 13994273 | 
gi| 12835488) 
gi|l3385666| 
gi | 13994278 | 
gi | 16550291 | 



IVQAMIYDDGASRRREMQSQSVML* 


JlrrgdawllshdhdgygaysI 




IvqamiyddgasrrremqsqsvmlS 


5LRRG D AVW L L S HDHDG YG A Y S I 




|vqamiyddgasrrremqsqsvSl[ 


|LRRGDAVWLLSHDHDGYGAYSJ 



--SV0lyaqp|e[3s: 
--v^lfaqvgdSs 



iFKRl 



IIYSNgFD 
FSEELD 



460 



470 



N0V2a 
N0V2b 
N0V2C 
N0V2d 

gi | 13994273] 
gi | 12835488 | 
gi | 13385666 | 
gi | 13994278 | 
gi | 16550291 | 



^ASj^jL 

_3AS[3JL 



kyitfsgflvypdlapaeppsl; 



kyitfsgflvypdlapasppel 



kyitfsgflvypdlapasppS^ 1 



SgasSJl 

DD 



Tables 2K list the domain description from DOMAIN analysis results against NOV2. 
This indicates that the N0V2 sequence has properties similar to those of other proteins known 
to contain this domain. 



36 



WO 02/057453 PCT/US01/50331 



Table 2K. Domain Analysis of NO V2 

gnllSmartlsmartOOHO, C1Q, Complement component Clq domain.; Globular domain found 
in many collagens and eponymously in complement Clq. When part of full length proteins 
these domains form a 'bouquet* due to the multimerization of heterotrimers. The Clq fold is 

similar to that of tumour necrosis factor. 

CD-Length = 132 residues, 84.1% aligned 
Score = 86.7 bits (213), Expect = le-18 



Query : 91 l^VTFDKVYVNI GGDFDAAAGVFRCRLPGAYFF S FTLGKLPRKTL S VKLMKNRDE VQAM I 
150 

V FDKV N G +D + G F C +PG Y+FS+ + + + + V LMKN +V 
Sb j c t : 20 QPVRFDKVLYNQQGHYDPSTGKFTCPVPGVYYFS YHI - E S KGRNVKVS LMKNG I QVMRE - 7 7 

Query : 151 YDDGASRRREMQSQSVMLALRRGDAVWLLSHDHDGYGAYSNHGKYITFSGFLVY 2 04 

D+ ++ S +L LR+GD VW h D G Y+ TFSGFL++ 
Sbjct ; 78 CDEYQKGLYQVASGGALLQLRQGDQVW-LELDDKKNGLYAGEEVDSTFSGFLLF 130 



Clq is the first subcomponent of the CI complex of the classical pathway of 
complement activation. Several functions have been assigned to Clq, which include antibody- 
dependent and independent immune functions, and are considered to be mediated by Clq 
receptors present on the effector cell surface. There remains some uncertainty about the 
identities of the receptors that mediate Clq functions. Some of the previously described Clq 
receptor molecules, such as gClqR and cClqR, now appear to have less of a role in Clq 
functions than in functions unrelated to Clq. The problem of identifying receptor proteins with 
complementary binding sites for Clq has been compounded by the highly charged nature of 
the different domains in Clq. Although newer candidate receptors like ClqR(p) and CR1 have 
emerged, full analysis of the Clq-Clq receptor interactions is still at an early stage. In view of 
the diverse functions that Clq is considered to perform, it has been speculated that several 
Clq-binding proteins may act in concert, as a Clq receptor complex, to bring about Clq 
mediated functions. Some major advances have been made in last few years. Experiments with 
gene targeted homozygous Clq-deficient mice have suggested a role for Clq in modulation of 
the humoral immune response, and also in protection against development of autoimmunity. 
The recently described crystal structure of ACRP-30, has revealed a new Clq/TNF 
superfamily of proteins. Although the members of this superfamily may have diverse 
functions, there may be a common theme in their phylogeny and modular organisation of their 
distinctive globular domains. 

The novel polypeptide described in this application is homologous to adipocyte 
complement related protein 3 (ACRP3). The ACRP3 protein is made exclusively in 
adipocytes and its mRNA is induced over 100-fold during adipocyte differentiation. ACRP3 
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is structurally similar to complement factor Clq and to a hibernation-specific protein isolated 
from the plasma of Siberian chipmunks; it forms large homo-oligomers that undergo a series 
of post-translational modifications. A similar protein has a cluster of aromatic residues near 
the C terminus having high local similarity with collagens X and VIII and complement factor 
Clq. Clq is a subunit of the CI enzyme complex that activates the serum complement 
system. Clq comprises 6 A, 6 B and 6 C chains. These share the same topology, each 
possessing a small, globular N-terminal domain, a collagen-like Gly/Pro-rich central region, 
and a conserved C-terminal region, the Clq domain. The Clq protein is produced by collagen- 
producing cells and shows sequence and structural similarity to collagens VIII and X, (see, 
Scherer PE, et al., J Biol Chem 1995 Nov 10;270(45):26746-9 and Maeda K, et al., Biochem 
Biophys Res Commun 1996 Apr 16;221(2):286-9), incorporated herein by reference. 

The present invention includes chimeric or fusion proteins of the complement-Clq 
tumor necrosis factor-like protein, in which the complement-Clq tumor necrosis factor-like 
protein of the present invention is joined to a second polypeptide or protein that is not 
substantially homologous to the present novel protein. The second polypeptide can be fused to 
either the ammo-terminus or carboxyl-terminus of the present CG55724-01, CG55724-03, 
CG55724-04, or CG55724-06 polypeptide. In certain embodiments a third nonhomologous 
polypeptide or protein may also be fused to the novel complement-Clq tumor necrosis factor- 
like protein such that the second nonhomologous polypeptide or protein is joined at the amino 
terminus, and the third nonhomologous polypeptide or protein is joined at the carboxyl 
terminus, of the CG55724-01, CG55724-03, CG55724-04, or CG55724-06 polypeptide. 
Examples of nonhomologous sequences that may be incorporated as either a second or third 
polypeptide or protein include glutathione S-transferase, a heterologous signal sequence fused 
at the amino terminus of the complement-Clq tumor necrosis factor-like protein, an 
immunoglobulin sequence or domain, a serum protein or domain thereof (such as a serum 
albumin), an antigenic epitope, and a specificity motif such as (His)6. The invention further 
includes nucleic acids encoding any of the chimeric or fusion proteins described above. 

The disclosed NOV2 nucleic acids of the invention encoding a complement-related 
Clq Tumor Necrosis Related Protein-like protein includes the nucleic acidswhose sequence is 
provided in Table 2A, 2C, 2E and 2G or a fragment thereof. The invention also includes a 
mutant or variant nucleic acid any of whose bases may be changed from the corresponding 
base shown in Table 2A, 2C, 2E and 2G while still encoding a protein that maintains its 
complement-related Clq Tumor Necrosis Related Protein-like protein activities and 
physiological functions, or a fragment of such a nucleic acid. The invention further includes 
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nucleic acids whose sequences are complementary to those just described, including nucleic 
acid fragments that are complementary to any of the nucleic acids just described. The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose structures include chemical modifications. Such modifications include, by way 
of nonlimiting example, modified bases, and nucleic acids whose sugar phosphate backbones 
are modified or derivatized. These modifications are carried out at least in part to enhance the 
chemical stability of the modified nucleic acid, such that they may be used, for example, as 
antisense binding nucleic acids in therapeutic applications in a subject. In the mutant or 
variant nucleic acids, and their complements, up to about 40% (NOV2a), 6% (NOV2b), 6% 
(NOV2c) and 9% (NOV2d) of the bases may be so changed. 

The disclosed NOV2 protein of the invention includes the complement-related Clq 
Tumor Necrosis Related Protein-like protein whose sequence is provided in Table 2B, 2D, 2F 
and 2G. The invention also includes a mutant or variant protein any of whose residues may be 
changed from the corresponding residue shown in Table 2B, 2D, 2F and 2G while still 
encoding a protein that maintains its the complement-related Clq Tumor Necrosis Related 
Protein-like activities and physiological functions, or a functional fragment thereof. In the 
mutant or variant protein, up to about 66% (NOV2a), 2% (NOV2b, NOV2c), and 9% 
(NOV2d) of the residues may be so changed. 

The NOV2 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancers, adrenoleukodystrophy , Alzheimer's disease, 
autoimmune disease, allergies, addiction, anxiety, ataxia-telangiectasia, asthma, ARDS, 
atherosclerosis, behavioral disorders, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, allergy, cerebral palsy, congenital 
adrenal hypeiplasia, cirrhosis, cardiomyopathy, congenital heart defects, diabetes, diverticular 
disease, epilepsy, emphysema, endometriosis, endocrine dysfunctions, graft versus host 
disease, glomerulonephritis, graft versus host disease (GVHD), growth and reproductive 
disorders, hemophilia, hypercoagulation, hypercalceimia, Huntington's disease, hypertension, 
hypogonadism, fertility, idiopathic thrombocytopenic purpura, immunodeficiencies, interstitial 
nephritis, IgA nephropathy, lymphaedema, inflammatory bowel disease, Lesch-Nyhan 
syndrome, leukodystrophies, multiple sclerosis, muscular dystrophy, myasthenia gravis, 
neurodegeneration, neuroprotection,obesity, Parkinson's disease, pain, polycystic kidney 
disease, pulmonary stenosis, pancreatitis, renal artery stenosis, renal tubular acidosis, stroke, 
systemic lupus erythematosus, scleroderma, subaortic stenosis, transplantation, tuberous 
sclerosis, Von Hippel-Lindau (VHL) syndrome, ventricular septal defect (VSD), valve 
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diseases, Von Hippel-Lindau (VHL) syndrome, ulcers, and other diseases, pathologies and 
disorders. The NOV2 nucleic acid encoding the complement-related Clq Tumor Necrosis 
Related Protein-like protein, and the protein of the invention, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. 

NOV2 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies maybe generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. These antibodies may be generated according to methods known in the art, 
using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOVa, NOV2b, NOV2c, and NOV2d proteins have multiple 
hydrophilic regions, each of which can be used as an immunogen. 

In one embodiment, a contemplated NOV2a epitope is from about amino acids 25 to 
100. In another embodiment, a contemplated NOV2a epitope is from about amino acids 110 
to 275. In other specific embodiments, contemplated NOV1 epitopes are from about amino 
acids 280 to 325, 350 to 425, 450 to 625, 650 to 690, 700 to 825, and 850 to 965. 

In one embodiment, a contemplated NOV2b epitope is from about amino acids 20 to 
50. In another embodiment, a contemplated NOV2b epitope is from about amino acids 55 to 
65. In other specific embodiments, contemplated NOV2b epitopes are from about amino acids 
90 to 145, 195 to 235, and 240 to 260. 

In one embodiment, a contemplated NOV2c epitope is from about amino acids 20 to 
50. In another embodiment, a contemplated NOV2c epitope is from about amino acids 55 to 
65. In other specific embodiments, contemplated NOV2c epitopes are from about amino acids 
90 to 145, 195 to 235, and 240 to 260. 

In one embodiment, a contemplated NOV2d epitope is from about amino acids 18 to 
40. In another embodiment, a contemplated NOV2d epitope is from about amino acids 42 to 
47. In other specific embodiments, contemplated NOV2d epitopes are from about amino acids 
60 to 80, 85 to 105, and 106 to 1 10. 

NOV3 

A disclosed NOV3 nucleic acid of 3073 nucleotides is set forth as SEQ ID NO: 1 1 (also 
referred to as CG50345-01) encoding a beta adrenergic receptor kinase-like protein is shown 
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in Table 3 A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 108-1 10 and ending with a TGA codon at nucleotides 21 12-21 14. 



Table 3A. 
NOV3 Polynucleotide 
SEQIDNO:!! 

GGGTACCGAGCTCGAATTCCGGCTCGGCCTCGGGCGCGGCCGAGCGCCGCGCGAGCAGGA 60 

GCGGCGGCGGCGGCGGCGGCGGCGGGAGGAGGCAGCGCCGGCCCAAGATGGCGGACCTGG 120 

AGGCGGTGCTGGCCGACGTGAGCTACCTGATGGCCATGGAGAAGAGCAAGGCCACGCCGG 180 

CCGCGCGCGCCAGCAAGAAGATACTGCTGCCCGAGCCCAGCATCCGCAGTGTCATGCAGA 240 

AGTACCTGGAGGACCGGGGCGAGGTGACCTTTGAGAAGATCTTTTCCCAGAAGCTGGGGT 300 

ACCTGCTCTTCCGAGACTTCTGCCTGAACCACCTGGAGGAGGCCAGGCCCTTGGTGGAAT 360 

TCTATGAGGAGATCAAGAAGTACGAGAAGCTGGAGACGGAGGAGGAGCGTGTGGCCCGCA 420 

GCCGGGAGATCTTCGACTCATACATCATGAAGGAGCTGCTGGCCTGCTCGCATCCCTTCT 480 

CGAAGAGTGCCACTGAGCATGTCCAAGGCCACCTGGGGAAGAAGCAGGTGCCTCCGGATC 540 

TCTTCCAGCCATACATCGAAGAGATTTGTCAAAACCTCCGAGGGGACGTGTTCCAGAAAT 600 

TCATTGAGAGCGATAAGTTCACACGGTTTTGCCAGTGGAAGAATGTGGAGCTCAACATCC 660 

ACCTGACCATGAATGACTTCAGCGTGCATCGCATCATTGGGCGCGGGGGCTTTGGCGAGG 720 

TCTATGGGTGCCGGAAGCGTGACACAGGCAAGATGTACGCCATGAAGTGCCTGGACAAAA 780 

AGCGCATCAAGATGAAGCAGGGGGAGACCCTGGCCCTGAACGAGCGCATCATGCTCTCGC 840 

TCGTCAGCACTGGGGACTGCCCATTCATTGTCTGCATGTCATACGCGTTCCACACGCCAG 900 

ACAAGCTCAGCTTCATCCTGGACCTCATGAACGGTGGGGACCTGCACTACCACCTCTCCC 960 

AGCACGGGGTCTTCTCAGAGGCTGACATGCGCTTCTATGCGGCCGAGATCATCCTGGGCC 1020 

TGGAGCACATGCACAACCGCTTCGTGGTCTACCGGGACCTGAAGCCAGCCAACATCCTTC 1080 

TGGACGAGCATGGCCACGTGCGGATCTCGGACCTGGGCCTGGCCTGTGACTTCTCCAAGA 1140 

AGAAGCCCCATGCCAGCGTGGGCACCCACGGGTACATGGCTCCGGAGGTCCTGCAGAAGG 1200 

GCGTGGCCTACGACAGCAGTGCCGACTGGTTCTCTCTGGGGTGCATGCTCTTCAAGTTGC 1260 

TGCGGGGGCACAGCCCCTTCCGGCAGCACAAGACCAAAGACAAGCATGAGATCGACCGCA 1320 

TGACGCTGACGATGGCCGTGGAGCTGCCCGACTCCTTCTCCCCTGAACTACACTCCCTGC 1380 

TGGAGGGGTTGCTGCAGAGGGATGTCAACCGGAGATTGGGCTGCCTGGGCCGAGGGGCTC 1440 

AGGAGGTGAAAGAGAGCCCCTTTTTCCGCTCCCTGGACTGGCAGATGGTCTTCTTGCAGA 1500 

GGTACCCTCCCCCGCTGATCCCCCCACGAGGGGAGGTGAACGCGGCCGACGCCTTCGACA 1560 

TTGGCTCCTTCGATGAGGAGGACACAAAAGGAATCAAGCAGGAGGTGGCAGAGACTGTCT 1620 

TCGACACCATCAACGCTGAGACAGACCGGCTGGAGGCTCGCAAGAAAGCCAAGAACAAGC 1680 

AGCTGGGCCATGAGGAAGACTACGCCCTGGGCAAGGACTGCATCATGCATGGCTACATGT 1740 

CCAAGATGGGCAACCCCTTTCTGACCCAGTGGCAGCGGCGGTACTTCTACCTGTTCCCCA 1800 

ACCGCCTCGAGTGGCGGGGCGAGGGCGAGGCCCCGCAGAGCCTGCTGACCATGGAGGAGA 1860 

TCCAGTCGGTGGAGGAGACGCAGATCAAGGAGCGCAAGTGCCTGCTCCTCAAGATCCGCG 1920 

GTGGGAAACAGTTCATTTTGCAGTGCGATAGCGACCCTGAGCTGGTGCAGTGGAAGAAGG 1980 

AGCTGCGCGACGCCTACCGCGAGGCCCAGCAGCTGGTGCAGCGGGTGCCCAAGATGAAGA 2040 

ACAAGCCGCGCTCGCCCGTGGTGGAGCTGAGCAAGGTGCCGCTGGTCCAGCGCGGCAGTG 2100 

CCAACGGCCTCTGACCCGCCCACCCGCCTTTTATAAACCTCTAATTTATTTTGTCGAATT 2160 

TTTATTATTTGTTTTCCCGCCAAGCGAAAAGGTTTTATTTTGTAATTATTGTGATTTCCC 2220 

GTGGCCCCAGCCTGGCCCAGCTCCCCCGGGAGGCCCCGCTTGCCTCGGCTCCTGCTGCAC 2280 

CAACCCAGCCGCTGCCCGGCGCCCTCTGTCCTGACTTCAGGGGCTGCCCGCTCCCAGTGT 2340 

CTTCCTGTGGGGGAAGAGCACAGCCCTCCCGCCCCTTCCCCGAGGGATGATGCCACACCA 2400 

AGCTGTGCCACCCTGGGCTCTGTGGGCTGCACTTGTGCCATGGGACTGTGGGTGGCCCAT 2460 

CCCCCCTCACCAGGGGCAGGCACAGCACAGGGATCCGACTTGAATTTTCCCACTGCACCC 2520 

CCTCCTGCTGCAGAGGGGCAGGCCCTGCACTGTCCTGCTCCACAGTGTTGGCGAGAGGAG 2580 

GGGCCCGTTGTCTCCCTGGCCCTCAAGGCTCCCACAGTGACTCGGGCTCCTGTGCCCTTA 2640 

TTCAGGAAAAGCCTCTGTGTCACTGGCTGCCTCCACTCCCACTTCCCTGACACTGCGGGG 2700 

CTTGGCTGAGAGAGTGGCATTGGCAGCAGGTGCTGCTACCCTCCCTGCTGTCCCCTCTTG 2760 

CCCCAACCCCCAGCACCCGGGCTCAGGGACCACAGCAAGGCACCTGCAGGTTGGGCCATA 2820 

CTGGCCTCGCCTGGCCTGAGGTCTCGCTGATGCTGGGCTGGGTGCGACCCCATCTGCCCA 2880 

GGACGGGGCCGGCCAGGTGGGCGGGCAGCACAGCAAGGAGGCTGGCTGGGGCCTATCAGT 2940 

GTGCCCCCCATCCTGGCCCATCAGTGTACCCCCGCCCAGACTGGCCAGCCCCACAGCCCA 3000 

CGTCCTGTCAGTGCCGCCGCCTCGCCCACCGCATGCCCCCTGTGCCAGTGCTCTGCCTGT 3060 
GTGTGTGCACTCT 
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The disclosed NOV3 nucleic acid sequence maps to chromosome 1 lql3 and has 1638 
of 1666 bases (98%) identical to a gb:GENBANK-ID:HSBARK|acc:X61 157.1 mRNA from 
Homo sapiens (H. sapiens mRNA for beta-adrenergic receptor kinase). 

A disclosed NOV3 protein (SEQ ID NO:12) encoded by SEQ ID NO:ll has 668 
amino acid residues, and is presented using the one-letter code in Table 3B. Signal P, Psort 
and/or Hydropathy results predict that NOV3 does have a signal peptide, and is likely to be 
localized to the nucleus with a certainty of 0.8800. In other embodiments NOV3 is also likely 
to be localized to peroxisomal microbodies with a certainty of 0.1582, mitochondrial matrix 
space with a certainty of 0.1000, to the lysosomal lumen with a certainty of 0.1000. 



Table 3B 




NOV3 Polypeptide 




SEQ ID NO:12 




MADLEAVLADVS YLMAMEKSKATPAARAS KKILLPEPS IRSVMQKYLEDRGEVTFEKIFS 


60 


QKLGYLLFRDFCLNHLEEARPLVEFYEE I KKYEKLETEEERVARSRE I FDS YIMKELLAC 


120 


SHPFSKSATEHVQGHLGKKQVPPDLFQPYIEEICQNLRGDVFQKFIESDKFTRFCQWKNV 


180 


ELNIHLTMNDFSVHRI I GRGGFGEVYGCRKRDTGKl^AMKCLDKKRI KMKQGETLALNER 


240 


IMLSLVSTGDCPFIVCMSYAFHTPDKLSFILDLMNGGDLHYHLSQHGVFSEADMRFYAAE 


300 


1 1 LGLEHMHNRFVVYRDIjKP ANI LLDEHGHVRI SDLGLACDFS KKKPHAS VGTHGYMAPE 


360 


VLQKGVAYDSSADWFSLGC3^FKi>LRGHSPF^ 


420 


LHSLLEGLIiQRDVNRRLGCLGRGAQEVKESPFFRSLDWQMVFLQRYPPPLIPPRGEVNAA 


480 


DAFDIGSFDEEDTKGIKQEVAETVFDTINAETDRLEARKKAKNKQLGHEEDYALGKDCIM 


540 


HG YMSKMGNPFLTQWQRRYFYLFPNRLEWRGEGEAPQSLLTMEE I QSVEETQI KERKCLL 


600 


hKI RGGKQF ILQCDSDPELVQWKKELRDAYREAQQLVQRVPKMKNKPRS PWELS KVPLV 


660 


QRGSANGL 





The disclosed NOV3 amino acid has 359 of 642 amino acid residues (55%) identical 
, to, and 497 of 497 amino acid residues (100%) similar to 497 of the 689 amino acid residue 
ptnr:SWISSNEW ACC:P25098 protein from Homo sapiens (Human) beta-adrenergic receptor 
kinase 1 (beta-ARKl, G-Protein Coupled Receptor Kinase 2). 

The NOV3 sequence is expressed in at least the following tissues: brain-the Adrenal 
Gland/Suprarenal gland, Amygdala, Aorta, Bone, Bone Marrow, Brain, Cerebellum, Cervix, 
Chorionic Villus,Cochlea, Colon, Dermis, Epidermis, Foreskin, Hair Follicles, Heart, 
Hippocampus, Hypothalamus, Kidney, Liver, Lung, Lymph node, Lymphoid tissue, 
Mammary gland/Breast, Muscle, Myometrium, Ovary, Pancreas, Parotid Salivary glands, 
Pituitary Gland, Placenta, Prostate, Proximal Convoluted Tubule, Small Intestine, Spinal 
Chord, Retina, Spleen, Stomach, Substantia Nigra, Testis, Thymus, Thyroid, Tonsils, 
Umbilical Vein, Urinary Bladder, Uterus. 

NOV3 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 3C. 
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Table 3C. BLAST results for NOV3 



Gene Index/ 
Identifier 


Protein/ 
Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi (6978467 ref NP 
037029. 1| 
(NM_012897) 


adrenergic 
receptor 
kinase, 
beta 2 

(G-protein- 
1 inked 

receptor 
kinase) 
[Rattus 
norvegicus] 


688 


78 


88 


0.0 


gi |4206092 gb | AAD 
11419. 1| 
(AF087455) 


G protein 
receptor 
kinase 2 
[Didelphis 
virginiana] 


689 


90 


93 


0.0 


gi 162684 |gb AAA3 

0384. l| 

(M34019) 


beta- 
adrenergic 
receptor 
kinase [Bos 
taurus] 


689 


94 


94 


0.0 


gi 1 16273 5 | gb | AAA3 

0406.1 

(M73216) 


beta- 
adrenergic 
receptor 
kinase 2 
[Bos 
taurus] 


688 


82 


89 


0.0 


gi| 5139484 emb|CA 
B45657.ll 
(AL022329) 


bK407F11.2 
(adrenergic 
, beta, 
receptor 
kinase 2) 
[Homo 
sapiens] 


688 


81 


89 

\ 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 3D. 

Table 3D. ClustalW Analysis of NOV3 

1) NOV3 (SEQ ID NO: 11) 

2) gi|6978467| (SEQ ID NO:45) 

3) gi | 4206092 | (SEQ ID NO:46) 

4) gi | 114151 | (SEQ ID NO: 47) 
( 5) gi | 114154 | (SEQ ID NO: 48) 

6) gi | 5139484 | (SEQ ID NO: 49) 



10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 
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NOV3 

gi|6978467 j 
gi|4206092| 
gi 1 114151 1 
gi | 114154 | 
gi | 5139484 | 



|madleavladvsylmamekskatpaaraskki3 


LPEPSIRSVMQKYLEgjRl 




madleavladvsylmamekskatpaaraskkFaS 


lpeps irs vmq3ylS|r| 




MADLEAVLADVSYLMAMEKSKATPAARASKKI2 


LPEPSIRSVMQKYLEffiR 




MADLEAVLADVSYLMAMEKSKATPAARASKKI2 


LPEPSIRSVMQKYLEER 




iMADLEAVLADVSYLMAMEKSKATPAARASKKlS 


lpepsirsvmqkyleQr 




|MADLE AVLAD VS YLMAMEKS KATPAARAS Kg 


lpepsirsvmqkylSsrI 



60 



70 



N0V3 

gij 6978467 | Ngijjgo] 
gi | 4206092 | 
gi | 114151 | 
gi | 114154 | 
gi| 5139484 | 



GSLLFgjDFCLN 



80 90 100 
I I I I I 

|E[^RgiQiS3SS3SiS333i T SSi 




110 120 130 140 

— 1 — | — | — f — t — i — | — | — 

NOV3 BvAfiSSTisB^ 

gi | 6978467 1 BlH3l^m^ 

gi 1 4206092 1 feviM3«E MIW^^ 
gi 1 114151 1 EBvc^iiragl ^ 1 ^ 

gi 1 114154 | i^d ^ ofl^ » 4 4UlW^ 
gi | 5139484 | &IS^B£lilR ro]^^ 



150 



NOV3 

gi|6978467| 
gi|4206092| 
gij 114151 | 
gi 1 114154 | 
gi|5139484| 



160 
■|....|.. 



170 



180 



190 
.|....J.. 



200 
-•I 



LRGDSFQKFHESDKPTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



LRGDHFQKFSESiKFTRFCQWKNVELMIHLgMNDFSVHRIIGRG 



DffiFQKFMESHKFTRFCQWKNVELNIHIiTMNDFSVHRIIGRG 



EEIC^LRGDSFQKFyESDKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



FQKFfflESDKFTRFCQWKNVELNIHLTMNDFSVHRIIGRG 



FQKFifflESDKFTRFCQWKNVELNIHLTlVnSigFSVHRIIGRG 



N0V3 

gij 6978467 | 
gi|4206092| 
gi | 114151 | 
gi | 114154 | 
gi | 5139484 | 



210 220 230 

..|....|....|....|....|.. 



240 250 
..|....|....| 



a FG E VYG C RKffDTG KMY AMKCLD KKR I KM KQG E TL ALNE R I ML S L VS TGD 



GFGEVYGCRKADTGKMYAMKCLDKKRflKMKQGETLALNERIMLSLVSTGD 



GFGEVYGCRICADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGD 



GFGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGD 



GFGEVYGCRKADTGKMYAMKCLDKKRIKMKQGETLALNERIMLSLVSTGD 



G FG E V YG C RKADTG KM YAMKC LDKKR I KM KQG E T L ALNERI MLS L VS TG r 



260 



270 280 
..|....|....|.. 



290 



300 



NOV3 

gi| 6978467 | |5 
gi | 4206092 | 
gi 1 114151 1 
gi 1 114154 | 
gi | 5139484 | 



PFIVCMfflYAFHTPDKLSFILDLMNGGDLHYHLSQKGVFSE^gMRFYAfiji: 



PFIVCMaYAFHTPDKLfflFILDLMNGGDSHYHLSQHGVFSEiggMRFYABE 



CPFIVCMaYAFHTPPKLBFILDLMNGGDLHYHLSQHGVFSEggMRFYAgE 



FILDLMNGGDLHYHLSQHGVFSEgtgMRFYAQE 



CPBTyCMflYAFHTPDKLBPILDLMNGGDLHYHLSQHGVFSEEgMRFYA 



CPFIVCMaYAFHTPDKLffiFILDLMNGGDLHYHLSQHGVFSEfcMRFYA! 
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NOV3 

gi|6978467| 
gi|4206092| 
gi|X1415l| 
gi | 114154 | 
gi | 5139484 | 



NOV3 

gi)6978467| 
gi | 4206092 | 
gi | 114151 j 
gi | 114154 | 
gi|5139484| 



NOV3 

gi|6978467| 
gi|4206092| 
gi | 114151 | 
gi | 114154 | 
gi | 5139484 | 



NOV3 

gi | 6978467 | 
gi|4206092| 
gi|H415lj 
gi | 114154 | 
gi | 5139484 | 



NOV3 

gi|6978467| 
gi|4206092| 
gi | 114151 | 
gi|ll4154| 
gi | 5139484 | 



NOV3 

gi | 6978467 | 
gi | 4206092 | 
gi | 114151 | 
gi | 114154 | 



310 



320 



330 



340 



350 



• ILGLEHMHNRFWYRDLKPANILLDEHGHVRISDLGLACDFSKKKPHAS 



iilglehmhJEfwyrdlkpanilldeSghvrisdlglacdfskxkphas 



IHVRISDLGLACDFSKKKPHAS 



1 1 LGLEHMHNRFWYRDLKP ANI LLDEHGHVRI SDLGL ACDF S KKKPH AS 
IILGLEHMHNRFWYRDLKPAMILLDEHGHVRISDLGLACDFSKKKPHAS 

iilglehmhnrfwyrdlkpanilldehgkSrisdlglacdfskkkphas 



3S0 370 380 390 400 

|....|....|....|....|....|....|....|....|....| 



vgthgymapevlqkgaaydssadwfslgcmlfkllrghspfrqhktkdkh 

vgthgymapevl^^ 
vgthgymapevlqkg5ayd 

vgthgymapevlqkgmaydssadwfslgcmlfkllrghspfrqhktkdkk 



410 420 
..|....|....|.. 



430 



440 



450 



|....|....|, 



EIDRMTLTIViaVELPDSFSPELaSIjLEGLLQRDVgiSRLGCSGSGAQEVKE 



EIDRMTLT^VSLPD3FSPELraSLLEGLLQRDV^RLGCBGgGASEBKEi 



EIDRMTLTMaVELPD@FSPEL@SLLEGLLQRDV|5 



EIDRMTLTM 



GfflGAQEVKE, 



eidrhtltnSvelpdQfspelssllegllqrdv^rlgcSg 



3sm 



460 470 



480 490 500 



{|DWQwVaLQ@YPPPLIPPRGEVNAADAFDIGSFDEEDTKGIK 



dwq3vSl®kyppplipprgevnaadafdigsfdeedtkgiklld 



DWQaiVWLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLD 



LQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLD 



L QK Y P P PLI P PRG E VNAADAFD IGS FDEEDTKG I KLLD 



JWQgVWLQKYPPPLIPPRGEVNAADAFDIGSFDEEDTKGIKLLD 



510 



520 530 
..|....|....|.. 



540 550 
..|....|....| 



QEVAETVSDggiNAETDSfEARKKAKNKQLGHE 



jNFPlJJISERWQQEVffiETiEDSVWAETDSiEARKKAKNKQL 



DQELYSNFPLaiSERWQQEVAETVBDgVNSETDajEARKKAKNKQLGKE 



iserwqqevaetvSd^naetd^earkkSknkqlghe 



ISERWQQEVAET 



DQELYSNFPLffil S ERVJQQEVIjET^^VN^D^EARKSaKNKQLGHF 



560 570 580 590 600 

..|....|....|....|....|....|....|....|....| 



Ei^t^^ "-.'" v:,P J • ' I^3qsl| 



pBB^MgRgRwi:c^j|TgT, 



•NPFLTQWQRRYFYLFPNRLEWRGEGEgEQijjL 
EgYALGKDCT 



WO 02/057453 

gi | 5139484] 
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(WGNPFLTQWQRRYFYLFPNRLBWRGEGE, 



NOV3 

gi | 6978467 | 
gi|4206092| 
gi|ll415l| 
gi | 114154 | 
gi | 5139484 | 
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TME§IgSVEETQlKSRKC2LLSlSGGKQFgLQ03SDPE2VQWKKEL^ 



QWljKEL] 



LTME-S mS VE ETQ I KDRKC I LD 



LTMEiaiffiSVEETQlKDRKCILLSlBGGKQFBLQCiSSDPEi 



LTME«2I«»SVEETQIK@RKC2LL^^ 



LTMESlffiSVEETQIKDSKCILD2lSGGKQFVLQC§SDPEiVQWKI<:ET 



rcr 

1§T 



N0V3 

gi | 6978467 | 
gi | 4206092 | 
gi | 114151 | 
gi | 114154 | 
gi|5139484| 




HgEAQgLLgRaPKa^NKPRS 



Table 3E lists the domain description from DOMAIN analysis results against NOV3. 
This indicates that the NOV3 sequence has properties similar to those of other proteins known 
to contain this domain. 
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Table 3E Domain Analysis of NOV3 



gnl[Smart[smart0022(X SJTKc, Serme/Threonine protein kinases, catalytic domain; 
Phosphotransferases. Serine or threonine-specific kinase subfamily. 

CD-Length = 256 residues, 100.0% aligned 
Score = 237 bits (605), Expect = le-63 



Query : 191 FSVHRIIGRGGFGEWGCRKRDTGKMYAMKCLDKKRIKMKQGETLALNERIM 
250 

+ + ++G+G FG+VY R + TGK+ A+K + K+++K K+ B L E +L + D 
Sbj ct : 1 YELLEVLGKGAFGKVYLARDKKTGKLVAIKVI KKEKLKKKKRER - ILREIKILKKL- - -D 
56 

Query ; 251 CP F I VCMS YAFHTPDKLS F I LDLMNGGDLH YHL S QHGVFS E ADMRF YAAE I ILGLEHMHN 
310 

P IV + F DKL +++ GGDL L + G SE + RFYA +1+ LE++H+ 
Sbj Ct : 57 HPNIVKLYDVFEDDDKLYLVMEYCEGGDLFDLLKKRGRLSEDEARFYARQILSALEYLHS 
116 

Query : 311 RFWYRDLKPANILLDEHGHVRISDLGLACDFSKKKPHAS - - VGTHG YMAPE VLQKGVAY 
368 

+ +++RDLKP NILLD GHV+++D GLA + VGT YMAPEVL G Y 

Sbjct : 117 QG I IHRDLKPENILLDSDGHVKLADFGLAKQLDSGGTLLTTFVGTPE YMAPEVL - LGKGY 
175 

Query : 369 DSSADWFSLGCMLFKLLRGHSPFRQHKTKDK-HEIDRMTLiTmVELPDSFSPELHSLLEG 
427 

+ D +SLG +L++LL G PF + SPE L++ 

Sbj ct : 176 GKAVDIWSLGVILYELLTGKPPFPGDDQLLALFKXIGKPPPPFPPPEWKISPEAKDLIKK 
235 

Query: 42 8 LLQRDVNRRLGCLGRGAQEVKESPFF 453 

Bli -fD +RL A+E E PFF 
Sbjct: 236 LLVKDPEKRL TAEEALEHPFF 256 



Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically 
phosphorylates the activated form of the beta-adrenergic and related G-protein-coupled 
receptors. The beta-ARKl gene spans approximately 23 kb and is composed of 21 exons. 
Beta-AR kinase (beta-ARKl) is known to be elevated in failing human heart tissue and its 
activity resulting in rapid desensitization via the abnormal coupling or uncoupling of beta- 
adrenergic receptor to G protein, receptor down-regulation, internalization and degradation, 
may account for some of the abnormalities of contractile function in the heart disease (see, 
Post, S. R., Hammond, H.K., Insel, P.A.,1999, Annu. Rev. Pharmacol. Vol. 39: 343-360) 
incorporated by reference. 

Beta-adrenergic receptor kinase (beta-ARKl) phosphorylates the beta-2-adrenergic 
receptor and appears to mediate agonist-specific desensitization observed at high agonist 
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concentrations. Beta-ARKl is an ubiquitous cytosolic enzyme that specifically phosphorylates 
the activated form of the beta-adrenergic and related G-protein-coupled receptors. The beta- 
ARK1 gene spans approximately 23 kb and is composed of 21 exons. Beta-AR kinase (beta- 
ARK1) is known to be elevated in failing human heart tissue and its activity resulting in rapid 
desensitization via the abnormal coupling or uncoupling of beta-adrenergic receptor to G 
protein, receptor down-regulation, internalization and degradation, may account for some of 
the abnormalities of contractile function in the heart disease (see, Post, S. R., Hammond, H.K., 
Insel, P.A.,1999, Annu. Rev. Pharmacol. Vol. 39: 343-360, incorporated. herein by reference) 

The protein similarity information, expression pattern, and map location for the Beta- 
adrenergic receptor kinase-like protein and nucleic acid disclosed herein suggest that this 
Beta-adrenergic receptor kinase may have important structural and/or physiological functions 
characteristic of the Serine-threonine protein kinase family. Therefore, the nucleic acids and 
proteins of the invention are useful in potential diagnostic and therapeutic applications and as 
a research tool. These include serving as a specific or selective nucleic acid or protein 
diagnostic and/or prognostic marker, wherein the presence or amount of the nucleic acid or the 
protein are to be assessed, as well as potential therapeutic applications such as the following: 
(i) a protein therapeutic, (ii) a small molecule drug target, (iii) an antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene 
delivery/gene ablation), and (v) a composition promoting tissue regeneration in vitro and in 
vivo (vi) biological defense weapon. 

The nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications implicated in various diseases and disorders described below and/or 
other pathologies. For example, the compositions of the present invention will have efficacy 
for treatment of patients suffering from: cardiac diseases, myocardial contractility in failing 
heart and other diseases, disorders and conditions of the like. The disclosed NOV3 nucleic 
acid of the invention encoding a beta adrenergic receptor kinase -like protein includes the 
nucleic acid whose sequence is provided in Table 3 A or a fragment thereof. The invention 
also includes a mutant or variant nucleic acid any of whose bases may be changed from the 
corresponding base shown in Table 3 A while still encoding a protein that maintains beta 
adrenergic receptor kinase-like activities and physiological functions, or a fragment of such a 
nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
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chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 2 percent of the bases may be so changed. 

The disclosed NOV3 protein of the invention includes the beta adrenergic receptor 
kinase-like protein whose sequence is provided in Table 3B. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residue shown in Table 3B while still encoding a protein that maintains beta adrenergic 
receptor kinase-like activities and physiological functions, or a functional fragment thereof. In 
the mutant or variant protein, up to about 1 percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the beta 
adrenergic receptor kinase-like protein and nucleic acid (NOV3) disclosed herein suggest that 
NOV3 may have important structural and/or physiological functions characteristic of the beta 
adrenergic receptor kinase-like family. Therefore, the NOV3 nucleic acids and proteins of the 
invention are useful in potential diagnostic and therapeutic applications. These include 
serving as a specific or selective nucleic acid or protein diagnostic and/or prognostic marker, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a small 
molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic 
antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a 
composition promoting tissue regeneration in vitro and in vivo. 

The NOV3 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from cancer, inflammation, retinal disorders, neurological disorders, 
neuropsychiatry disorders, obesity, diabetes, bleeding disorders and/or other pathologies. The 
NOV3 nucleic acid, or fragments thereof, may further be useful in diagnostic applications, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed. 

NOV3 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
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section below. The disclosed NOV3 polypeptide has multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated NOV3 epitope is 
from about amino acids 20 to 70. In another embodiment, a contemplated NOV3 epitope is 
from about amino acids 95 to 1 15. In other specific embodiments, contemplated NOV3 
epitopes are from about amino acids 120 to 190, 280 to 300, 305 to 375, 395 to 420, and 415 
to 660. 

NOV4 

A disclosed NOV4 nucleic acid of 8354 nucleotides is set forth as SEQ ID NO: 13 
(designated CuraGen Acc. No. CG50301-01) encoding a TEN-M4-like protein is shown in 
Table 4A. An open reading frame was identified beginning with an ATG initiation codon at 
nucleotides 35-37 and ending with a TAG codon at nucleotides 8342-8344. Putative 
untranslated regions are indicated by underline. 



Table 4A. 
NOV4 Polynucleotide 
SEQ ID NO:13 

GTTTGTGGATGTGGAGGAGCGCGGGCCGGAGGCCA TGGACGTGAAGGAGAGGAAGCCTTA 
CCGCTCGCTGACCCGGCGCCGCGACGCCGAGCGCCGCTACACCAGCTCGTCCGCGGACAG 
CGAGGAGGGCAAAGCCCCGCAGAAATCGTACAGCTCCAGCGAGACCCTGAAGGCCTACGA 
CCAGGACGCCCGCCTAGCCTATGGCAGCCGCGTCAAGGACATTGTGCCGCAGGAGGCCGA 
GGAATTCTGCCGCACAGGTGCCAACTTCACCCTGCGGGAGCTGGGGCTGGAAGAAGTAAC 
GCCCCCTCACGGGACCCTGTACCGGACAGACATTGGCCTGCCCCAATGCGGCTACTCCAT 
GGGGGCTGGCTCTGATGCCGACATGGAGGCTGACACGGTGCTGTCCCCTGAGCACCCCGT 
GCGTCTGTGGGGCCGGAGCACACGGTCAGGGCGCAGCTCCTGCCTGTCCAGCCGGGCCAA 
TTCCAATCTCACACTCACCGACACCGAGCATGAAAACACTGAGACTGATCATCCGGGCGG 
CCTGCAGAACCACGCGCGGCTCCGGACGCCGCCGCCGCCGCTCTCGCACGCCCACACCCC 
CAACCAGCACCACGCGGCCTCCATTAACTCCCTGAACCGGGGCAACTTCACGCCGAGGAG 
CAACCCCAGCCCGGCCCCCACGGACCACTCGCTCTCCGGAGAGCCCCCTGCCGGCGGCGC 
CCAGGAGCCTGCCCACGCCCAGGAGAACTGGCTGCTCAACAGCAACATCCCCCTGGAGAC 
CAGGAACCTAGGCAAGCAGCCATTCCTAGGGACATTGCAGGACAACCTCATTGAGATGGA 
CATTCTCGGCGCCTCCCGCCATGATGGGGCTTACAGTGACGGGCACTTCCTCTTCAAGCC 
TGGAGGCACCTCCCCGCTCTTCTGCACCACATCACCAGGGTACCCACTGACGTCCAGCAC 
AGTGTACTCTCCTCCGCCCCGACCCCTGCCCCGCAGCACCTTCGCCCGGCCGGCCTTTAA 
CCTCAAGAAGCCCTCCAAGTACTGTAACTGGAAGTGCGCAGCCCTGAGCGCCATCGTCAT 
CTCAGCCACTCTGGTCATCOTGCTGGCATACTTTGTGGCCATGCACCTGTTTGGCCTAAA 
CTGGCACCTGCAGCCGATGGAGGGGCAGATGTATGAGATCACGGAGGACACAGCCAGCAG 
TTGGCCTGTGCCAACCGACGTCTCCCTATACCCCTCAGGGGGCACTGGCTTAGAGACCCC 
TGACAGGAAAGGCAAAGGAACCACAGAAGGAAAGCCCAGTAGTTTCTTTCCAGAGGACAG 
TTTCATAGATTCTGGAGAAATTGATGTGGGAAGGCGAGCCTCCCAGAAGATTCCTCCTGG 
CACTTTCTGGAGATCTCAAGTGTTCATAGACCATCCT 

TCTGGGAAAGGCAGCCCTGGTTGGCATTTATGGCAGAAAAGGCCTCCCTCCTTCACATAC 
ACAGTTTGACTTTGTGGAGCTGCTGGATGGCAGGAGGCTCCTAACCCAGGAGGCGCGGAG 
CCTAGAGGGGACCCCGCGCCAGTCTCGGGGAACTGTGCCCCCCTCCAGCCATGAGACAGG 
CTTCATCCAGTATTTGGATTCAGGAATCTGGCACTTGGCTTTTTACAATGACGGAAAG^ 
GTCAGAAGTGGTTTCCTTTCTCACCACTGCC^TTGAGTCGGTGGATAACrGCCCCAGCAA 
CTGCTATGGCAATGGTGACTGCATCTCTGGGACCTGCCACTGCTTCCTGGGTTTCCTGGG 
CCCCGACTGTGGCAGAGCCTCCTGCCCCGTGCTCTGTAGCGGAAATGGCCAATACATGAA 
AGGCAGATGCTTGTGCCACAGTGGCTGGAAAGGCGCTGAGTGCGATGTGCCCACCAACCA 
GTGTATCGATGTGGCCTGCAGCAACCATGGCACCTGCATCACGGGCACCTGCATCTGCAA 
CCCTGGCTACAAGGGCGAGAGCTGTGAGGAAGTGGACTGCATGGACCCCACATGTTCAGG 
CCGGGGTGTCTGCGTGAGAGGCGAATGCCATTGCTTTGTGGGATGGGGAGGCACCAACTG 
CGAGACCCCCAGGGCCACATGCTTAGACCAGTGTTCAGGCCACGGAACCTTCCTCCCGGA 
CACCGGGCTTTGCAGCTGTGACCCAAGCTGGACTGGACACGACTGTTCTATCGAGATCTG 



60 
120 
180 
240 
300 
360 
420 
480 
540 
600 
660 
720 
780 
840 
900 
960 
1020 
1080 
1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
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TGCTGCCGACTGTGGTGGCCATGGCGTGTGCGTAGGGGGCACCTGCCGCTGCGAGGATGG 2280 

CTGGATGGGGGCAGCCTGCGACCAGCGGGCCTGCCACCCGCGCTGTGCCGAGCATGGGAC 234 0 

CTGCCGCGACGGCAAGTGCGAGTGCAGCCCTGGCTGGAATGGCGAACACTGCACCATCGC 2400 

TCACTATCTGGATAGGGTAGTTAAAGAGGGTTGCCCTGGGTTGTGCAATGGCAACGGCAG 2460 

ATGTACCTTAGACCTGAATGGTTGGCACTGCGTCTGCCAGCTGGGCTGGAGAGGAGCTGG 2520 

CTGTGACACTTCCATGGAGACTGCCTGCGGTGACAGCAAAGACAATGATGGAGATGGCCT 2580 

GGTGGACTGCATGGACCCTGACTGCTGCCTCCAGCCCCTGTGCCATATCAACCCGCTGTG 2640 

CCTTGGCTCCCCTAACCCTCTGGACATCATCCAGGAGACACAGGTCCCTGTGTCACAGCA 2700 

GAACCTACACTCCTTCTATGACCGCATCAAGTTCCTCGTGGG(^GGGACAGCACGCACAT 2760 

AATCCCCGGGGAGAACCCCTTTGATGGAGGGCATGCTTGTGTTATTCGTGGCCAAGTGAT 2820 

GAO^TCAGATGGAACCCCCCTGGTTGGTGTGAACATCAGTTTTGTCAATAACCCTCTCTT 2880 

TGGATATACAATCAGCAGGCAAGATGGCAGCTTTGACTTGGTGACATyvTGGCGGCATCTC 2940 

CATCATCCTGCGGTTCGAGCGGGGACCTTTCAT(^ 3000 

ATGGGATCGCTTCTTTGTCATGGAAACCATCATCATGAGACATGAGGAGAATGAGATTCC 3060 

CAGCTGTGACCTGAGCAATTTTGCCCGCCCCAACCCAGTCGTCTCTCCATCCCCACTGAC 3120 

GTCCTTCGCCAGCTCCTGTGCAGAGAAAGGCCCCATTGTGCCGGAAATTCAGGCTTTGCA 3180 

GGAGGAAATCTCTATCTCTGGCTGCAAGATGAGGCTGAGCTACCTGAGCAGCCGGACCCC 3240 

TGGCTACAAATCTGTCCTGAGGAT(^GCCTCACCCACCCGACCATCCCCTTCAACCTCAT 3300 

GAAGGTGCACCTCATGGTAGCGGTGGAGGGCCGCCTCTTCAGGAAGTGGTTCGCTGCAGC 3360 

CCCAGACCTGTCCTATTATTTC^TTTGGGACAAGACAGACGTCTACAACCAGAAGGTGTT 3420 

TGGGCTTTCAGAAGCCTTTGTTTCCGTGGGTTATGAATATGAATCCTGCCCAGATCTAAT 3480 

CCTGTGGGAAAAAAGAACAACAGTGCTGCAGGGCTATGAAATTGACGCGTCCAAGCTTGG 3540 

AGGATGGAGCCTAGACAAACATCATGCCCTCAACATTCAAAGTGGTATCCTGCACAAAGG 3600 

GAATGGGGAGAACCAGTTTGTGTCTCAGCAGCCTCCTGTCATTGGGAGCATCATGGGCAA 3660 

TGGGCGCCGGAGAAGCATCTCCTGCCCCAGCTGCAACGGCCTTGCTGACGGCAACAAGCT 3720 

CCTGGCCCCAGTGGCCCTCACCTGTGGCTCTGACGGGAGCCTCTATGTGGGTGATTTCAA 3780 

CTACATTAGAAGGATCTTCCCCTCTGGAAATGTCACCAACATCCTAGAGCTGAGGAATAA 3840 

AGATTTCAGACATAGTCACAGTCCAGCACACAAATACTACCTGGCCACAGACCCCATGAG 3900 

TGGGGCCGTCTTCCTTTCTGACAGCAACAGCCGGCGGGTCTTTAAAATCAAGTCCACTGT 3960 

GGTGGTGAAGGACCTTGTCAAGAACTCTGAGGTGGTTGCGGGGACAGGTGACCAGTGCCT 4020 

CCCCTTTGATGACACTCGCTGCGGGGATGGTGGGAAGGCCACAGAAGCCACACTCACCAA 4080 

TCCCAGGGGTATTACAGTGGACAAGTTTGGGCTGATCTACTTCGTGGATGGCACCATGAT 4140 

CAGACGCATCGATCAGAATGGGATCATCTCCACCCTGCTCGGCTCTAATGATCTCACATC 4200 

AGCCCGGCCACTCAGCTGTGATTCTGTCATGGATATTTCCCAGGTAAGACTGGAGTGGCC 4260 

CACAGACTTAGCCATCAACCCAATGGACAACTCACTTTATGTCCTCGACAACAATGTGGT 4320 

CCTGCAAATCTCTGAAAACCACCAGGTGCGCATTGTCGCCGGGAGGCCCATGCACTGCCA ,4380 

GGTCCCTGGCATTGACCACTTCCTGCTAAGCAAGGTGGCCATCCACGCAACCCTGGAGTC 4440 

AGCCACCGCTTTGGCTGTTTCACACAATGGGGTCCTGTATATTGCTGAGACTGATGAGAA 4500 

AAAGATCAACCGCATCAGGCAGGTCACCACTAGTGGAGAGATCTCACTCGTTGCTGGGGC 4560 

CCCCAGTGGCTGTGACTGTAAAAATGATGCCAACTGTGATTGTTTTTCTGGAGACGATGG 4620 

TTATGCCAAGGATGCAAAGTTAAATACCCCATCTTCCTTGGCTGTGTGTGCTGATGGGGA 4680 

GCTCTACGTGGCCGACCTTGGGAACATCCGAATTCGGTTTATCCGGAAGAACAAGCCTTT 4740 

CCTCAACACCC^GAAC^TGTATGAGCTGTCTTCACa^TTGACCAGGAGCTCTATCTGTT 4800 

TGATACCACCGGCAAGCACCTGTACACCCAAAGCCTGCCCACAGGAGACTACCTGTACAA 4860 

CTTCACCTACACTGGGGACGGCGACATCACACTCATCACAGACAACAATGGCAACATGGT 4920 

AAATGTCCGCCGAGACTCTACTGGGATGCCCCTCTGGCTGGTGGTCCCAGATGGCCAGGT 4980 

GTACTGGGTGACCATGGGCACCAACAGTGCACTCAAGAGTGTGACCACACAAGGACACGA 5040 

GTTGGCC^TGATGAC^TACCATGGCAATTCCGGCCTTCTGGCAACC^AAAGCAATGAAAA 5100 

CGGATGGACAACATTTTATGAGTACGACAGCTTTGGCCGCCTGACAAATGTGACCTTCCC 5160 

TACTGGCCAGGTGAGCAGTTTCCGAAGTGATACAGACAGTTCAGTGCATGTCCAGGTAGA 5220 

GACCTCCAGCAAGGATGATGTCACCATAACCACCAACCTGTCTGCCTCAGGCGCCTTCTA 5280 

CACACTGCTGCAAGACOUVGTCCGGAACAGCTACTACATCGGGGCCGATGGCTCCTTGCG 5340 

GCTGCTGCTGGCCAACGGCATGGAGGTGGCGCTGCAGACTGAGCCCCACTTGCTGGCTGG 5400 

CACCGTCT^CCCCACCGTGGGCAAGAGGAATGTCACGCTGCCCATCGACAACGGCCTCAA 5460 

CCTGGTGGAGTGGCGCCAGCGC7^AAGAGCAGGCTCGGGGCCAGGTCACTGTCTTTGGGCG 5520 

CCGGCTGCGGGTGCACAACCGAAATCTCCTATCTCTGGACTTTGATCGCGTAACACGCAC 5580 

AGAGAAGATCTATGATGACCACCGCAAGTTCACCCTTCGGATTCTGTACGACCAGGCGGG 5640 

GCGGCCCAGCCTCTGGTCACCCAGCAGCAGGCTGAATGGTGTCAACGTGACATACTCCCC 5700 

TGGGGGTTACATTGCTGGCATCCAGAGGGGCATCATGTCTGAAAGAATGGAATACGACCA 5760 

GGCGGGCCGCATCACATCCAGGATCTTCGCTGATGGGAAGACATGGAGCTACACATACTT 5820 

AGAGAAGTCCATGGTGCTGCTACTACACAGCCAGAGGCAGTATATCTTTGAGTTCGACAA 5880 

GAATGACCGCCTCTCTTCTGTGACGATGCCCAACGTGGCGCGGCAGACACTAGAGACCAT 5940 

CCGCTCAGTGGGCTACTAC^GAAACATCTATCAGCCCCCTGAGGGC^VATGCCTCAGTCAT 6000 

ACAGGACTTCACTGAGGATGGGCACCTCCTTCACACCTTCTACCTGGGCACTGGCCGCAG 6060 

GGTGATATACAAGTATGGCAAACTGTC^UU^GCTGGC^GAGACGCTCTATGACACCACC^ 6120 

GGTCAGTTTCACCTATGACGAGACGGCAGGCATGCTGAAGACCATCT^ACCTACAGAATGA 6180 

GGGCTTCACCTGCACCATCCGCTACCGTCAGATTGGGCCCCTGATTGACCGACAGATCTT 6240 

CCGCTTCACTGAGGAAGGCATGGTCAACGCCCGTTTTGACTACAACTATGACAACAGCTT 63 00 
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CCGGGTGACCAGCATGCAGGCTGTGATCAACGAGACCCCACTGCCCATTGATCTCTATCG 
CTATGATGATGTGTCAGGCAAGACAGAGCAGTTTGGGAAGTTTGGTGT(^TTTACTATGA 
CATTAACCAGATCATCACCACAGCTGTCATGACCCACACCAAGCATTTTGATGCATATGG 
CAGGATGAAGGAAGTGCAGTATGAGATCTTCCGCTCGCTCATGTACTGGATGACCGTCCA 
GTATGATAACATGGGGCGAGTAGTGAAGAAGGAGCTGAAGGTAGGACCCTACGCCAATAC 
CACTCGCTACTCCTATGAGTATGATGCTGACGGCCAGCTGCAGACAGTCTCCATCAATGA 
CAAGCCACTCTGGCGCTACAGCTACGACCTCAATGGGAACCTGCACTTACTGAGCCCTGG 
GAACAGTGCACGGCTC^CACCACTACGGTATGACATCCGCGACCGCATCACTCGGCTGGG 
TGACGTGCAATACAAGATGGATGAGGATGGCTTCCTGAGGCAGCGGGGCGGTGATATCTT 
TGAGTACAACTCAGCTGGCCTGCTCATCAAGGCCTACAACCGGGCTGGCAGCTGGAGTGT 
CAGGTACCGCTACGATGGCCTGGGGCGGCGCGTGTCCAGCAAGAGCAGCCACAGCCACCA 
CCTGCAGTTCTTCTATGCAGACCTGACCAACCCCACCAAGGTCACCCACCTGTACAACCA 
CTCCAGCTCTGAGATCACCTCCCTCTACTACGACTTGCAAGGACACCTCTTTGCCATGGA 
GCTGAGCAGTGGTGATGAGTTTTACATAGCTTGTGACAACATCGGGACCCCTCTTGCTGT 
CTTTAGTGGAACAGGTTTGATGATCAAGCAAATCCTGTACACAGCCTATGGGGAGATCTA 
CATGGATACCAACCCCAACTTTCAGATCATCATAGGCTACCATGGTGGCCTCTATGATCC 
ACTCACCAAGCTTGTCCACATGGGCCGGCGAGATTATGATGTGCTGGCCGGACGCTGGAC 
TAGCCCAGACCACGAGCTGTGGAAGCACCTTAGTAGCAGCAACGTCATGCCTTTTAATCT 
CTATATGTTCAAAAACAACAACCCCATCAGCAACTCCCAGGACATCAAGTGCTTCATGAC 
AGATGTTAACAGCTGGCTGCTCACCTTTGGATTCCAGCTACACAACGTGATCCCTGGTTA 
TCCCAAACCAGACATGGATGCCATGGAACCCTCCTACGAGCTCATCCACACACAGATGAA 
AACGCAGGAGTGGGACAACAGCAAGTCTATCCTCGGGGTACAGTGTGAAGTACAGAAGCA 
GCTCAAGGCCTTTGTCACCTTAGAACGGTTTGACCAGCTCTATGGCTCCACAATCACCAG 
CTGCCAGCAGGCTCCAAAGACCAAGAAGTTTGCATCCAGCGGCTCAGTCTTTGGCAAGGG 
GGTCAAGTTTGCCTTGAAGGATGGCCGAGTGACCACAGACATCATCAGTGTGGCCAATGA 
GGATGGGCGAAGGGTTGCTGCCATCTTGAACCATGCCCACTACCTAGAGAACCTGCACTT 
CACCATTGATGGGGTGGATACCCATTACTTTGTGAAACCAGGACCTTCAGAAGGTGACCT 
GGCCATCCTGGGCCTCAGTGGGGGGCGGCGAACCCTGGAGAATGGGGTCAACGTCACTGT 
GTCCCAGATCAAC^CAGTACTTAATGGCAGGACTAGACGCTACACAGAOVTCCAGCTCCA 
GTACGGGGCACTGTGCTTGAACACACGCTACGGGACAACGTTGGATGAGGAGAAGGCACG 
GGTCCTGGAGCTGGCCCGGCAGAGAGCCGTGCGCCAAGCGTGGGCCCGCGAGCAGCAGAG 
ACTGCGGGAAGGGGAGGAAGGCCTGCGGGCCTGGACAGAGGGGGAGAAGCAGCAGGTGCT 
GAGCACAGGGCGGGTGCAAGGCTACGACGGOTTTTTCGTGATCTCTGTCGAGCAGTACCC 
AGAACTGTCAGACAGCGCCAACAACATCCACTTCATGAGACAGAGCGAGATGGGCCGGAG 
GTGACAGAGAGGAC 



A disclosed NOV4 nucleic acid maps to chromosome 1 1, and is found in at least brain, 
spinal chord, testis, heart, lung, parathyroid, stomach, breast, colon, epidermis, ovary and 
kidney. A NOV4 nucleic acid has 7504 of 8359 bases (89%) identical to a gbrGENBANK- 
ID:AB025413|acc: AB025413.1 mRNA from Mus musculus TEN-M4. 

A NOV4 polypeptide (SEQ ED NO:14) encoded by SEQ ID NO:13 is 2769 amino acid 
residues and is presented using the one letter code in Table 4B. Signal P, Psort and/or 
Hydropathy results predict that NOV4 does not have a signal peptide and is likely to be 
localized mitochondrial inner membrane with a certainty of 0.8363. In other embodiments, 
NOV4 may also be localized to the plasma membrane with a certainty of 0.65 or to the 
nucleus with a certainty of 0.6000, or microbody with a certainty of 0.3936. 
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Table 4B. 
NOV4 Polypeptide 

SEQIDNO:14 

so 

KDI VPQEAEEFCRTGANFTLRELGLEEVTPPHGTIjYRTDI GLPQCGYSMGAGSDADMEAD 120 

TVIiSPEHPVRLWGRSTRSGRSSCLSSRANSNLTLTDTEHENTETDHPGGLQtraARLRTPP 180 

PPLSHAHTPNQHHAAS INSLNRGNFTPRSNPS PAPTDHSLSGEPPAGGAQE PAHAQENWL 240 

LNSNI PLETRNLGKQPFLGTLQDNLI EMDI LGASRHDGAY SDGHFLFKPGGTSPLFCTTS 300 

PGYPIjTSSTVYSPPPRPLPRSTFARPAFNLKKPSKYC!NWKCAALSAIVISATLVILLAY^ 360 

VAMHLFGLNWHLQPMEGQMYEITEDTASSWPVPTDVSLYPSGGTGLETPDRKGKGTTEGK 420 

PSSFFPEDSFIDSGEIDVGRRASQKIPPGTFWRSQVFIDHPVHLKFNVSLGKAALVGIYG 480 

RKGLPPSHTQFDFVELLDGRRIiLTQEARSLEGTPRQSRGTVPPSSHETGFIQYLDSGlWH 540 

LAFYNDGKESEWSFLTTAIESVDNCPSNCYGNGDCISGTCHCFLGFLGPDCGRASCPVL 600 

CSGNGQYMKGRCLCHSGWKGAECDVPTNQCIDVACSNHGTCI TGTCI CNPGYKGESCEEV 660 

DCMDPTCSGRGVCVRGECHCFVGWGGTNCETPRATCLDQCSGHGTFLPDTGLCSCDPSWT 720 

GHDCSIEICAADCGGHGVOTGGTCRCEDGWMGAACDQRACHPRCAEHGTCRDGKCECSPG 780 

WNGEHCTI AHYLDRWKEGCPGLCNGNGRCTLDLNGWHCVCQLGWRGAGCDTSMETACGD 840 

SKDNDGDGLVDCMDPD CCLQPLCHI NPLCLGS PNPLDI I QETQVPVSQQNLHS F YDRI KF 900 

LVGRDSTHI I PGENPFDGGHACVI RGQVMTSDGTPLVGVNI S FVNNPLFGYTI SRQDGSF 960 

DLVTNGGI S 1 1 LRFERAPFI TQEHTLWLPWDRFFVMETI IMRHEENE I PSCDLSNFARPN 1020 

PWSPSPLTSFASSCAEKGPIVPEIQALQEEISISGCKMRLSYLSSRTPGYKSVLRISLT 1080 

HPTI PFNLMKVHLMVAVEGRLFRKWFAAAPDLS Y YFI WDKTDV YNQKVFGLSEAFVS VGY 1140 

EYESCPDLILVTOKRTTVLQGYEIDASKLGGWSLDKHHALNIQSGILHKGNGENQFVSQQP 1200 

PVI GS IMGNGRRRS I SCPSCNGLADGNKLLAPVALTCGSDGS LYVGDFNY I RRI FPSGNV 1260 

TNILELRNKDFRHSHSPAHKYYLATDPI^GAV^^ 1320 

VAGTGDQCLPFDDTRCGDGGKATEATLTNPRGITVDKFGLI YFVDGTMIRRIDQNGI I ST 1380 

LLGSNDLTSARPLSCX>SVI^ISQVRLEW 1440 

VAGRPMHCQVPGIDHFLLSKVAIHATLESATAIiAVSHNGVLYI AETDEKKINRIRQVTTS 1500 

GEISLVAGAPSGCDCKNDANODCFSGDDGYAKDAKIiNTPSSIiAVCADGELYVADLGNI RI 1560 

RFIRKNKPFLNTQNMYELSSPIDQELYLFDTTGKHLYTQSLPTGDYLYNFTYTGDGDITIj 1620 

ITDNNGNMVNVRRDSTGMPLWLWPDGQVYW 1680 

LLATKSNENGWTTFYEYDSFGRLTNVTFPTGQVSSFRSDTDSSVHVQVETSSKDDVTITT 1740 

NLSASGAFYTLLQDQVRNSYYIGAIXSSLRLLLANGMEVALQTEPHLliAGTVNPTVGKR^ 1800 

TLPIDNGLNLVEWRQRKEQARGQVTVFGRRLRVHNRNIiLSLDFDRVTRTEKI YDDHRKFT 1860 

LRI LYDQAGRPSLWS PSSRLNGVNVTYS PGGYI AGI QRGI MS ERME YDQAGRI TSRI FAD 1920 

GKTWS YTYLEKSMVLLLHSQRQYI FEFDKNDRLSSVTMPNVARQTLETIRSVGYYRNI YQ 1980 

PPEGNASVIQDFTEDGHLLHTFYLGTGRRVI YKYGKLSKLAETLYDTTKVSFTYDETAGM 204 0 

LKTINLQNEGFTCTIRYRQIGPLIDRQIFRFTEEGMVNARFDYNYDNSFRVTSMQAVINE 2100 

TPLPIDIiYRYDDVSGKTEQFGKFGVIYYDINQIITTAVMTHTKHFDAYGRMKEVQYEIFR 2160 

SLMYWMTVQYDNMGRVVKKELKVGP YANTTRYS YE YDADGQLQTVS INDKPLWRYS YDLN 2220 

GNLHLLS PGNS ARLTPLRYDI RDRI TRLGDVQYKMDEDGFLRQRGGDI FE YNS AGLLI KA 2280 

YNRAGSWSVRYRYDGLGRRVSSKSSHSHHLQFFYADLTNPTKVTHLYNHSSSEITSLYYD 2340 

LQGHIiFAMEIiSSGDEFYIACDNIGTPIoAVFSGTGliMIKQILYTAYGEIYMDTNPNFQI II 2400 

GYHGGLYDPLTKLVHMGRRDYDVLAGRWTS PDHELWKHLS S SNVMPFNLYMFKNNNP I SN 2460 

SQDIKCFMTDWSWLLTFGFQLHNVIPGYPKPDMDAMEPSYELIHTQMKTQETO 2520 

GVQCEVQKQLKAFVTLERFDQLYGSTITS CQQAPKTKKFAS SGS VFGKGVKFALKDGRVT 2580 

TDI I SVANEDGRRVAAI LNHAHYLENLHFTIDGVDTHYFVKPGPSEGDLAILGLSGGRRT 2640 

LENGVNVTVSQ I NTVLNGRTRRYTDI QLQYGALCLNTRYGTTLDEEKARVLELARQRAVR 2700 

QAWAREQQRLREGEEGLRAWTEGEKQQVLSTGRVQGYDGFFVI SVEQYPELSDSANNIHF 2760 

MRQSEMGRR 



The full amino acid sequence of the protein of the invention was found to have 2688 of 
2771 amino acid residues (97%) identical to, and 2728 of 2771 amino acid residues (98%) 
similar to, the 2771 amino acid residue ptnr:SPTREMBL-ACC:Q9WTS7 protein from Mus 
musculus TEN-M4. 

NOV4 also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 4C. 
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Table 4C. BLAST results for NOV4 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 16551957 |dbi |BAB 
71206. l| (AK056531) 


unnamed protein 
product [Homo 
sapiens] 


730 


99 


99 


0.0 


gi 1 7657417 |ref |NP 

035987.2 | 
(NM_011857) 


odd Oz/ten-m 
homolog 3 
(Drosophila) ; 
odd Oz/ten-m 
homolog 1 
(Drosophila) 
[Mus musculus] 


2715 


66 


79 


0.0 


gi 1 13649010 ref|X 
P 010128.3| 
XMJ>10128 


odz (odd Oz/ten- 
m, Drosophila) 
homolog 1 [Homo 
sapiens] 


2725 


62 


76 


0 . 0 


gi 1079143 pir| S 
47008 


tenascin-like 
protein - fruit 
fly (Drosophila 
melanogaster) 


2515 


33 


53 


0.0 


gi | 8922444 |ref|NP 
060574. 1( 
(NMJ) 18104) 


hypothetical 
protein 
FLJ10474; 
hypothetical 
protein FLJ10886 
[Homo sapiens] 


1045 


99 


99 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 4D. 



Table 4D ClustalW Analysis of NOV4 

Tables 4E lists the domain description from DOMAIN analysis results against NOV4. 
This indicates that the NOV4 sequence has properties similar to those of other proteins known 
to contain this domain. 

1) N0V4 (SEQ ID NO: 13) 

2) gi|l6551957 (SEQ ID NO:50) 

3) gi | 7657417 (SEQ ID NO:51) 

4) gi| 13649010 (SEQ ID NO: 52) 

5) gi|l079143 (SEQ ID NO:53) 

6) gi| 8922444 (SEQ ID NO:54) 

10 20 30 40 50 

N0V4 MD VKERKP YRSLT - RRRDAE RRYTS S S ADS EEGKAP - QKS YSS SETIiRAY 

gi|l6551957| 

gi | 765 7417 | MDVKERRPYCSLTKSRREKERRYTNSSADNEECRVPTQKSYSSSETIiKAF 

gi 1 13649010 | MEQTD CKP YQPLPKVKHEMDLAYTS S SDE S EDGRKP - RQ S YNSRETLHE Y 
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gi|l079143| 
gil8922444| 



60 



70 



80 



90 



100 



NOV4 

gi 1 16551957 1 
gi | 7657417 | 
gi[l3649010| 
gi | 1079143 | 
gi | 8922444 | 



....|....|....|....|....|....|....|....|....|....| 

dqd-arlaygsrvkdivpqeabefcrtganftlreeglegvtpphgtiiyr 

dhdysrllygnrvkdlvhreadeytrqgqnftlr^JgvcSsatrrgvafc 
nqelr mn- ynsqsrkrkevekstqe^efcetshtlcsgyq 

j^NFRgDLVARCSSPW 



NOV4 

gi | 16551957 | 
gi | 7657417 | 
gi | 13649010 | 
gi | 1079143 | 
gi | 8922444 | 



110 120 130 140 150 

td|g-|pqcgyspgagsdadmeadtvlspehpvrewgrstrggr^cl^ 

ahSg-|phrgys§sagsdadteneavi^peha^ 
tdghsgsrhgyc^mgsdvdtetegaa§pdhalr^irgmksel^'ci^ 

FGlGSgSVI^AFfVMLILLTTTGVIK^QSPPCSlliVGTOAgE^^AK^ 



NOV4 

gi|l6551957| 
gi | 7657417 | 
gijl3649010| 
gi 1 1079143 | 
gi | 8922444 | 



160 170 180 190 200 
....|....|....|....|....|....|....|....|....|....| 
RA§SNLTLTD§EHENTETDH PGGLQN 



ssaltltdgehenrsdse- seqpsn 

raSsalslte^dherksdgengfkfspvccdmeaqagstqdvqssphnqf 
ntglsklhn^vrakngqg ig laqg 



NOV4 

gi 1 16551957 1 
gi|7657417| 
gi|l3649010| 
gi | 1079143 | 
gi| 8922444) 



210 220 230 240 250 

....|....|....|....|....|....|....|....|....|....| 
HARLRTPPPPLSHAHTPNQHHAASIN§LNRGNFTPRSNP|pgPTDHSLfG 

N PGQ PTLQ PLP PSHKQH PAQHH PS I T^LNRNSLTNRRNQS P^P PAALP^E 
TFRPLPPPPPPPHACTCyUUCPPPAAD§LQRRSiyrrTRSQPj§P2APAPPl§T 
QSGLGAAGVGSGGGSSAATVTTATSN§GTAQGLQSTSAS|i|ESTSSAA , I§S 



260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 
NOV4 EPPAGGAQEPAHAQENWLLNSNIPLETRNLGKQPFLGTLQDNLIEMDILG 

gi 1 16551957 I 

gi | 7657417 | LQTTP ESVQLQDSWVLGSNVPLESR 

gi 1 13649010 | QDS VHLHNS WVLNSNI PLETR 

gi | 1079143 | SQS 

gi | 8922444 | 



310 320 330 340 350 

....|...-|....|....|....|....|....|....|....|,...| 

NOV4 ASRHDGAYSDGHFLFKPGGTSPLFCTTgPGYPLTSSTVYS>PPjgPLj3RS§ 
gi| 16551957 1 
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gi | 7657417 1 HFLFKTGTGTTPLFST^PGYTMASGSWSPPT[2plSRW 

gi 1 13649010 | HFLFKHGSGS S AI FS AA§QNYPLT SNTVYB[P P P@PI^RS§ 

gi 1 1079143 | S-LjPSLSSS LANANNGG a[|T fQaR§ 

gi | 8922444 | 



N0V4 

gi|l6551957| 
gi|7657417| 
gi|l3649010| 
gi|l079143| 
gi | 8922444 | 



360 370 380 390 400 

FARPAFNLKKPS KYCNWKCAALS AI VI SATLVI LLAYFVAMHLFGLNWHL 

LSRSAFKFKKSSKYCSWRCTALCAVGVSVLLAILLSYFIAMHLFGLNWHL 
FSRPAFTFNKPYRCCNWKCTALSATAITVTLALLLAYVIAVHLFGLTWQL 
FP P 



N0V4 

gi|l6551957| 
gi|76574l7| 
gi | 13649010 | 
gi | 1079143 | 
gi | 8922444 | 



410 420 430 440 450 

....|....|....|....|....|....|....|....|....|....| 
QPMEGQMYE I TEDTASSWPVPTDVSLYPSGGTGLETPDRKGKGTTEGKPS 



QQTENDTFENGKVNSD- -TVPTNTVSLPSGDN GKLG- - 

QPVEGELYANGVSKGNRGTESMDTTYSPIGGKVS --DKSEK- 

DGTTFG 



460 470 480 490 500 

N0V4 SFFPEDSFIDSG|gD^RiAS^ 

gi| 16551957] 

gi | 7657417 | GFTHENNTIDSG§|to|@R^ 

gi 1 13649010 | KVPQKGRAIIW^^l3^§VM§I§pj3GLj^RF@I TIHH@I y|^3^I^Sa§ 

gi 1 107914 3 | §3 T ^^ LT ^ E SQ^S§E N ^ FY Q SE ^ Y ?SK Y ^ E) ^ 

gi | 8922444 | 

510 520 530 540 550 

NOV4 ^L^3^^GLPgsgj^D|3^|ipSRRLLTgEAgsiiEGgPRQSRGTVP 

gi| 16551957) 

gi | 7657417 | DgliSSli^^ 

gi 1 13649010 | pglgg^^&I P|S S^D BviajMKQLVK§DSKGSDDSQHSPRNLIL 

gi 1 1079143 | G|sSJ^^AI^p5^H{^gsgFSAS'lf Ta1aAHL|iTR 

gi | 8922444 | 



560 570 580 590 600 

....|....|....|....|....|....|....|....|....|....| 
N0V4 PSSHETGFIQ^gsgl|l@F3^--BKES[|vVSFLTTAI§SVDNgpSN3Y 

gi] 16551957) 

gi | 7657417 | VSI^BAGFIoRliasBllS^ 

gi 1 13 6 4 901 0 | TSLQETGF I E^iffiQ^P^YjJiT^F^^- @KKM§QVFVIiTTAI§I MDD0STN|2n 
gi 1 1079143 | EVTOgfe'pt^I^ LBgSgD ^ 

gi|8922444) 



610 620 630 640 650 

|..-.|....|....|....|....|....|....|....|....| 
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NOV4 

gi 1 16551957 1 

gi | 7657417 | fflESVS^EHSFP^LSP^SRAA^EJSSG^gSSKSRSISFsSI^ 

gi 1 13649010 | (egJ!]Ej^s(j^ 

gi 1 107914 3 | (TOdBliJ^O^ 

gi | 8922444 | 

660 670 680 690 700 

NOV4 S^gPTNpgi^^ 

gi | 16551957 | 

gi | 7657417 | [^^PTT^IDPQg3GI^I^I^sgA^S ^g^ NB^A[^D[gGffi^ 

gi 1 13649010 | ^gPEEgQlDPlfiFGHg^ 

gi 1 1079143 | ^SpRHD|E2EVAD2sGH@H^S@KSQ5MR^^^^F^^V^PHSN^GH2 

gi | 8922444 | 

710 720 730 740 750 

| | | | | | I j | | 

NOV4 vgvRgEgHQFvgBGgr^ETP- - -RATgLD(^^SgLP§TGL^^PS 

gi|l6551957| 

gi | 7657417 | VgiHj^gHgNPfflGgsj^ 

gi 1 13649010 | igVKgEgHj^TSJlGgvp^ETP- - - LPVS0E0 H5?^?5^ LX^AGvSs51gPK 
gi|l079143| FgM)(i^l(foKgIM 

gi | 8922444 | 

760 770 780 790 800 

....|....|....|....|....|....|....|....|....|....| 
N0V4 ^yB^lf^fgAADgglG^ 
gi | 16551957 | 

gi | 7657417 | B^pj3^4||Ssv|Es(JSv|^GGsSR^EGETSPA^Q@A^PR 

gi 1 13649010 1 t^sEH3rMj^ 

gi 1 1079143 | BBjfojjffi^K^^ 

gi | 8922444 | 

810 820 830 840 850 

....|....|....|....|....|....|....|....|....|....| 
N0V4 TgR§gKj^gSPSM^^ 

gi | 16551957 | 

gi | 7657417 | TBffigKgEgsojag^^ 

gi 1 13649010 1 Qgi^K^gspJSE^ 1 !^^ 

gi|l079143| Qjgra^gLgVTgSNSKiJgJjEG SJjsgAGfjSgSRgSGESoSI 

gi | 8922444 | 

860 870 880 890 . 900 
....|....|....|....|....|....|....|....|....|....| 
N0V4 ^V^L^R§AGS^Sj^TA|3G3gK3^(^^3v^M^^^IiQPLflH 1^ 
gi | 16551957 | 

gi 1 7657417 ) Hi3vffop5Btel|fo sBonop 

gi 1 13649010 j HSv3QV^S^GB^rVV^^I^G{^L[3JgGj»^^ P 
gi 1 1079143 | EgRjJfE^j^P 

gi | 8922444 | 
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910 920 930 940 950 

....|....|....|....|....|....|....|....|....|....| 
NOV4 LgLGS^BlflllQETQVP VS QQNLH sBydI^£k[^VGRD|^TH I IPG ENP[3f? 

gi | 16551957 | 

gi 1 7657417 | Y|^Gl{^EQi^SQSliQTPSQQA 

gi 1 13649010 1 lSQGS^0I^i;QQSQTLFSQHTSRL|^pSfKS3gGKDgTHVIPPEVS|g 
gi 1 1079143 | ifivSAgKgll^IiRKQP— 

gi | 8922444 | 

960 970 980 990 1000 

— I — | — | — | — t — | — | — | — | — | 

N0V4 GGH^cJHiSQjIpSD^PjJ^^ 

gi 1 16551957 1 « 

gi | 7657417 | KSlSs JJ^Sq^TAdQt pBSBSn^FLHYS E YGi^IT^C^E^BElJ^^SS 

gi 1 13649010 ) SRRKdgEBoffiVAID^ 

gi 1 1079143 | ESRgABB33Rfl^ 

gi | 8922444 | 

1010 1020 1030 1040 1050 

....|....|....|....|....|....|....|....|....|....| 

NOV4 l|Il[jR|3Ei^SllfEHTgv^^RFF^gT|lj5]RH EENEII 

gi | 16551957 | 

gi | 7657417 | A|§ri3v{3E|2||^ BENDII 

gi 1 13649010 1 ilvijJlgDjgsj^Pgra WSDPP|S 

gi 1 1079143 | g£]/T^^ 

gi | 8922444 | 

1060 1070 1080 1090 1100 

1 | J 1, J 1 

N0V4 DLSNgjtflPN|^SP^LTsSAS! 

gi|l6551957| 

gi|7657417| DLSG§VRPS[J|5vS@PLSTi3FI^SPgDSPS|P@IT@^H|ETTBPGTDg^ 
gi 1 13649010 | DISN|lSPNj^LPgPLTS[^<^CPgRGT|J|pglg^Q@EIPgPSSFgR3 
gi 1 1079143 | FAHDjgDLMKjj^ 

gi|8922444| 

1110 1120 1130 1140 1150 

....|....|....|....|....|....|....|....|....|....| 
N0V4 S0l£EETP5j^ 

gi|l6551957| 

gi | 7657417 | sgl^EAJ^Kgvl^ 
gi 1 13649010 1 S0Lg^p|^Kg^^^ 
gi 1 1079143 | yg fagEElA ACTl^ffiq^^^ 

gi| 8922444 | 

1160 1170 1180 1190 1200 

^'n', 1 / "•i^:^ — ' — : — ' - "r'::" " 1 — ' 

gi | 16551957 | 

gi | 7657417 | l^rgij^ 

gi 1 13649010 | BvOTffAl^Tp'l^ 

gi 1 1079143 1 |K|j^ i;V2pi£ 
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1210 1220 1230 1240 1250 

....|....|....|....|....|....|....|....|....|....| 

NOV4 EftPAB Kia^ 

gi|l6551957| 

gi | 7 6 5 74 1 7 [ iLDAl3N^ 

gi 1 13649010 | iijDi^jg^ 
gi|l079143| 
gi | 8922444 | 



NOV4 

gi 1 16551957 1 
gi|7657417| 
gi 1 13649010 1 
gi|l079143| 
gi|8922444| 



1260 1270 1280 1290 1300 



lAAAPgH 



; IR 



N0V4 

gi|l6551957| 
gi|7657417| 
gi 1 13649010) s|g 
gi|l079143 j 
gi|8922444| 



1310 1320 1330 

...|....|....|....|....|... 
SIKDFRHSHSPfiHKfiyiSTDBMS 



1340 



1350 



|l|STVW 



TSPB^JgSMD[^SESg^3lTQ§I^YKL|SLVET 

ATRVg^p^LS|^Glgf^PE^}^^liv|lXrNDY 



1360 1370 1380 1390 1400 

. ... | .... | ' — I— J - ... | .... | .... | .... | .... I .... | 

N0V4 KSLVKfeEh^JSfi^^ 

gi|l6551957| 

gi | 7657417 | KPLTKffilAflvfijAg^i F^^ 

gi 1 13649010 | KPLSKiflFEivffiAfg^^ 

gi 1 1079143 | SOPELifiwialABh^ 

gi | 8922444 | 



1410 1420 1430 1440 1450 

....|....|....|.^.| : . :: |....|....|....|....|....| 

gi|l6551957| 

gi|7657417| BBvHHB^QSGfl^lS^lDLTS-- ^SiT^TSgHgs^RjjEBS! 

gi 1 13649010 1 EWvEffR^KaMFAW 

gi 1 1079143 | EEa|»EEM£N^^ 

gi|8922444| 



1460 1470 1480 1490 1500 



nov4 e^nEJE^^^ 

gi|l6551957| 

gi | 7657417 | 
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gi 1 13649010 1 @E^SS3S^^ll^S3^S^ R ^3S I ^3S^ VPG:rD S FIjVSK 

gi 1 1079143 1 EjEMIEE^^ " 
gi|8922444| 

1510 1520 1530 1540 1550 

— i — t — r — i — i — — ' — ' — 1 — 1 

gi | 16551957 | 

gi | 7657417 1 H^QTEESATgSvSYSg^ 

gi 1 13649010 | VgiHSraESARflfSVSHSlclL^^ 

gi 1 1079143 | I^THA|J^P(||gfo^ 

gi | 8922444 | 

1560 1570 1580 1590 1600 

....|....|....|....|....|....|....|....|^...|....| 
N0V4 §gSdBkNDAN ^^ 

gi|l6551957| 

gi | 765 7417 | |EgfgKNDANgEB?Q SGDG ^ 

gi ] 13649010 | §D^jKIDPNg^SGDGGY2KD2^KA^ 

gi 1 1079143 | |Kg|@LERG-|3^EAEHYL^Sj^FN^^ 

gi | 8922444 | - - 

1610 1620 1630 1640 1650 

N0V4 (pffRK§(KPFLgTQNIV^^ 

gi 1 16551957 | 

gi | 7657417 [ BASjjSK&KPLI&SMN^ 

gi 1 13649010 | |^gSRiQAHl||DMNlEg^ 

gi 1 1079143 | gs|j^|jlPEA§PSREEg^ 

gi|8922444| 

1660 1670 1680 1690 1700 

N0V4 - - TCDGD|TL|BDNN|e^^ 

gi | 16551957 | 

gi | 7657417 | PS SNDND^A^DSNj^TER§R^3PNRMPVR^VSPDN@VIV^T§GTN 

gi 1 13649010 | ^---NSEGD|GA^SSNg^gHiRj^GGMPLVfiwPGG@VYV^T|SSN 
gi 1 1079143 | |2NVNTSNGK§ST|^AA^ 

gi | 8922444 | 

1710 1720 1730 1740 1750 



N0V4 SAjjKSg§TQGHEIJ^Tg^^ 

gi 1 16551957 ) - - - 

gi | 7657417 1 GCj^j^QGLELVLFT0H©ffj^ 
gi 1 13649010 | GVjjKK^C^WliALI^ 
gi 1 1079143 | KMjfaEI*j§TPDNYNVT^ 

gi | 8922444 | 

1760 1770 1780 1790 1800 

N0V4 FliS^SSFRS^plsSVHjSQVl^^ 
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gi | 16551957 | 

gi | 7657417 | Ff5TOv7iTNLHGf^KA T 

gi 1 13649010 | FjJgE^SSFHSEllKLT: 

gi 1 1079143 | T(J3|r{5iEIjS! 

gi|8922444| 




N0V4 

gi|l655l957| 
gi | 7657417 | 
gi|l3649010| 
gi|l079143| 
gi | 8922444 | 



1810 



1820 



1830 



1840 



.|....|....|. 



1850 



,|....|....| 



rs itpw@hnlqpSyaJ^t|S^ e Q?B^ g 1 s YPVP ^Q R 

QlGY|!^JpIY^^iSHV!^| 



SPHQLAGijgNPT 



1860 



1870 



1880 



1890 



1900 



|....|....| 



N0V4 

gi|l6551957| 
gi | 7657417 | 
gi | 13649010 | 

gi 1 1079143 | BEIA^IiABSRF ia^ YFVRioSPLOAGKOSKGPPR: 
gi | 8922444 | JH^gSgi 



NOV4 

gi|l6551957| 
gi | 7657417 | 
gi 1 13649010 | 
gi | 1079143 | 
gi| 8922444 | 



1910 1920 1930 1940 1950 
j | |, | | |, | | 1 | 



LSfiDFDRaTST0KIYDDHRKFaLRlSYD^G!TPMLW2P| 



1960 



1970 



1980 



1990 



2000 
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Table 4E. Domain Analysis of NOV4 

gnl|Pfam|pfam01 500, KeratinJ32, Keratin, high sulfur B2 protein. High sulfur proteins are 
cysteine-rich proteins synthesized during the differentiation of hair matrix cells, and form hair 
fibers in association with hair keratin intermediate filaments. This family has been divided up 
into four regions, with the second region containing 8 copies of a short repeat. This family is 
also known as B2 or KAP1. 



CD-Length - 144 residues, 87.5% aligned 
Score = 38.9 bits (89), Expect = 0.004 

Query : 63 0 CIDVACSNHGTCITGTCICNPGYKGESCEEVDCMDPTCSGRGVCVRGECHCFVGWGGTNC 



689 



C CS GTC +C +SC+CPCS CRC +C 

Sbj ct : 5 CGFPTCSTLGTCGSSCC QPPSCCQPSCCQPVCSQTTCC-RPTCFQSSCCRPSCC 



57 



Query : 690 ETP- - RATCLDQCSGHGTFLPDTGLCS CDPSWTGHDCS IEI CAADCGGHGVCVGGTCRCE 
141 

+T + TC S G+ SC W DC +E 

Sbj ct : 58 QTSCCQPTCCQSSSCQ TGCG I GS CRTRWCRPDCRVE 

93 

Query: 748 DGWMGAACDQRACHPRCAEHGTCRDGKCECS PGWNGEHC 786 

C CC C+ +SP+G+C 
Sbj ct : 94 GTCLPPCCWSCTPPTCCQPVSAQASCCRPSYCGQSC 13 0 



The novel TEN-M-like protein encoded by the gene of invention has highest homology 
to the mouse TEN-M4 protein, which belongs to the ODZ/TENM family of proteins. This 
family was first identified in Drosophila as being a pair-rule gene affecting segmentation of 
the early embryo. It was the first pair-rule gene identified that was not a transcription factor, 
but a type II transmembrane protein. Vertebrate homologs of the TENM family have been 
identified in mouse and zebrafish. In the mouse, TEN-M4 expression was found to be on the 
cell surface, in the brain, trachea as well as developing limb and bone. Analysis of the TEN- 
MI protein reveals that it can bind to itself, making it likely that TEN-M4 may be a dimeric 
moiety as well. In cell culture experiments, fragments of the TEN-M proteins can bind the 
Drosophila PS2 integrins. In addition, members of the TEN-M family have been identified to 
be downstream of the endoplasmic reticulum stress response pathway, which alters the 
response of cells to their environment. This suggests that the ODZ/TENM family may be 
involved in cell adhesion, spreading and motility. Translocations leading to the fusion of this 
gene with the NRG1/HGL gene from chromosome 8 have been found to generate a paracrine 
growth factor for one mammary carcinoma cell line, termed gamma-heregulin. Therefore this 
novel gene may have widespread implications in development, regeneration and 
carcinogenesis of various tissues. 
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Two new potential ligands of the Drosophila PS2 integrins have been characterized by 
functional interaction in cell culture. These potential ligands are a new Drosophila laminin 
alpha2 chain encoded by the wing blister locus and Ten-m, an extracellular protein known to 
be involved in embryonic pattern formation. As with previously identified PS2 ligands, both 
contain RGD sequences, and RGD-containing fragments of these two proteins (DLAM-RGD 
and TENM-RGD) can support PS2 integrin-mediated cell spreading. In all cases, this 
spreading is inhibited specifically by short RGD-containing peptides. As previously found for 
the PS2 ligand tiggrin (and the tiggrin fragment TIG-RGD), TENM-RGD induces maximal 
spreading of cells expressing integral containing the alphaPS2C splice variant. This is in 
contrast to DLAM-RGD, which is the first Drosophila polypeptide shown to interact 
preferentially with cells expressing the alphaPS2 m8 splice variant. The betaPS integrin 
subunit also varies in the presumed ligand binding region as a result of alternative splicing. 
For TIG-RGD and TENM-RGD, the beta splice variant has little effect, but for DLAM-RGD, 
maximal cell spreading is supported only by the betaPS4A form of the protein. Thus, the 
diversity in PS2 integrins due to splicing variations, in combination with diversity of matrix 
ligands, can greatly enhance the functional complexity of PS2-ligand interactions in the 
developing animal. The data also suggest that the splice variants may alter regions of the 
subunits that are directly involved in ligand interactions, and this is discussed with respect to 
models of integrin structure. 

A sequence of about thirty to forty amino-acid residues long found in the sequence of 
epidermal growth factor (EGF) has been shown to be present, in a more or less conserved 
form, in a large number of other, mostly animal proteins. The list of proteins currently known 
to contain one or more copies of an EGF-like pattern is large and varied. The functional 
significance of EGF domains in what appear to be unrelated proteins is not yet clear. 
However, a common feature is that these repeats are found in the extracellular domain of 
membrane-bound proteins or in proteins known to be secreted (exception: prostaglandin G/H 
synthase). The EGF domain includes six cysteine residues which have been shown (in EGF) to 
be involved in disulfide bonds. The main structure is a two-stranded beta-sheet followed by a 
loop to a C-terminal short two-stranded sheet. Subdomains between the conserved cysteines 
vary in length. The NHL (NCL-1, HT2A and LIN-41) repeat is found in a variety of enzymes 
of the copper type n, ascorbate-dependent monooxygenase family which catalyse the C- 
terminus alpha-amidation of biological peptides. The repeat also occurs in a human zinc finger 
protein that specifically interacts with the activation domain of lentiviral Tat proteins. The 
repeat domain that is often associated with RING finger and B-box motifs (see, Ben-Zur T, 
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Dev Biol 2000 Jan 1;217(1): 107-20; Adelaide J, Int J Oncol 2000 Apr;16(4):683-8 ; Wang 
XZ, Oncogene 1999 Oct 7;18(41):5718-21; Schaefer G, Oncogene 1997 Sep 18;15(12):1385- 
94 ; Wang XZ, EMBO J 1998 Jul l;17(13):3619-30; Baumgartner S, EMBO J 1994 Aug 
15;13(16):3728-40; Otaki JM, Dev Biol 1999 Aug 1;212(1):165-81; Mieda M, Mech Dev 
1999 Sep;87(l-2):223-7; Oohashi T, J Cell Biol 1999 May 3;145(3):563-77; Graner MW, J 
Biol Chem 1998 Jul 17;273(29):18235-41, incorporated herein by reference). 

The protein similarity information, expression pattern, and map location for the TEN- 
M4-like protein and nucleic acid disclosed herein suggest that this TEN-M4-like protein may 
have important structural and/or physiological functions characteristic of this family. 
Therefore, the nucleic acids and proteins of the invention are useful in potential diagnostic and 
therapeutic applications and as a research tool These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo (vi) biological defense weapon. 

The NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from: cardiac diseases, myocardial contractility in 
failing heart and other diseases, disorders and conditions of the like. The disclosed NOV4 
nucleic acid of the invention encoding a TEN-M4-like protein includes the nucleic acid whose 
sequence is provided in Table 4A or a fragment thereof. The invention also includes a mutant 
or variant nucleic acid any of whose bases may be changed from the corresponding base 
shown in Table 4A while still encoding a protein that maintains TEN-M4-like protein-like 
activities and physiological functions, or a fragment of such a nucleic acid. The invention 
further includes nucleic acids whose sequences are complementary to those just described, 
including nucleic acid fragments that are complementary to any of the nucleic acids just 
described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
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used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant nucleic acids, and their complements, up to about 1 1 percent of the 
bases may be so changed. 

The disclosed NOV4 protein of the invention includes the TEN-M4-like protein whose 
sequence is provided in Table 3B. The invention also includes a mutant or variant protein any 
of whose residues may be changed from the corresponding residue shown in Table 4B while 
still encoding a protein that maintains beta adrenergic receptor kinase-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 3 percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for TEN-M4- 
like protein and nucleic acid (NOV4) disclosed herein suggest that NOV4 may have important 
structural and/or physiological functions characteristic of the TEN-M4 protein family. 
Therefore, the NOV4 nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications. These include serving as a specific or selective 
nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or amount 
of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 

The NOV4 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below. For 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from: Von Hippel-Lindau (VHL) syndrome, Alzheimer's disease, stroke, tuberous 
sclerosis, hypocalcaemia, Parkinson's disease, Huntington's disease, cerebral palsy, epilepsy, 
Lesch-Nyhan syndrome, multiple sclerosis, ataxia-telangiectasia, leukodystrophies, behavioral 
disorders, addiction, anxiety, pain, neurodegeneration, fertility disorders, hyperparathyroidism, 
hypoparathyroidism, cardiomyopathy, atherosclerosis, hypertension, congenital heart defects, 
aortic stenosis, atrial septal defect (ASD), atrioventricular (A-V) canal defect, ductus 
arteriosus, pulmonary stenosis, subaortic stenosis, ventricular septal defect (VSD), valve 
diseases, tuberous sclerosis, scleroderma, obesity, transplantation disorders, diabetes, 
autoimmune disease, renal artery stenosis, interstitial nephritis, glomerulonephritis, polycystic 
kidney disease, systemic lupus erythematosus, renal tubular acidosis, IgA nephropathy, 
hypocalcaemia, asthma, emphysema, scleroderma, allergy, ARDS, Hirschsprung's disease, 
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Crohn's disease, appendicitis, inflammatory bowel disease, gastric ulcers, psoriasis, actinic 
keratosis, acne, hair growth/loss, allopecia, pigmentation disorders, endocrine disorders and 
cancer and other diseases, disorders and conditions of the like. The NOV4 nucleic acid, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV4 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies' 1 
section below. The disclosed NOV4 polypeptide has multiple hydrophilic regions, each of 
which can be used as an immunogen. In one embodiment, a contemplated NOV4 epitope is 
from about amino acids 1 to 400. In another embodiment, a contemplated NOV4 epitope is 
from about amino acids 450 to 520. In other specific embodiments, contemplated NOV4 
epitopes are from about amino acids 750 to 850, 1100 to 1200, 1250 to 1400, 1490 to 1750, 
1760 to 2300, 2400 to 2600, and 2650 to 2725. 

NOV5 

NOV5 includes two Out At First-like proteins disclosed below. The disclosed 
sequences have been named NOV5a and NOV5b. 
NOV5a 

A disclosed NOV5a nucleic acid of 822 nucleotides identified as SEQ ID NO:15 (also 
referred to as CG55764-01) encoding an Out At First-like protein is shown in Table 5A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 1-3 
and ending with a TGA codon at nucleotides 820-822. 



Table 5A. 
NOVSa Polynucleotide 
SEQ ID NO:15 

ATGCGCCTTCCCGGGGTACCCCTGGCGCGCCCTGCGCTGCTGCTGCTGCTGCCGCTGCTCGCGCCGCTGC 

TGGGAACGGGTGCGCCGGCCGAGCTGCGGGTCCGCGTGCGGCTGCCGGACGGCCAGGTGACCGAGGAGAG 

CCTGCAGGCGGACAGCGACGCGGACAGCATCAGCCTCGAGCTGCGCAAGCCCGACGGCACCCTCGTCTCC 

TTCACCGCCGACTTCAAGAAGGATGTGAAGGTCTTCCGGGCCCTGATCCTGGGGGAGCTGGAGAAGGGGC 

AGAGTCAGTTCCAGGCCCTCTGCTTTGTCACCCAGCTC 

GGCCAAGCTCCGGC^GAAAAATCCCCGGGCAGTGCGGCAGGCG 

CACATGGATGTCGCTGTCAACTTCAGCCAGGGGGCCCTGCTGAGCCCCCATCTCCACAACGTGTGTGCCG 
AGGCCGTGGATGCCATCTACACCCGCCAGGAGGATGTCCGGTTCTGGCTGGAGCAAGGTGTGGACAGTTC 
TGTGTTCGAGGCTCTGCCCAAGGCCTCAGAGCAGGCGGAGCTGCCTCGCTGCAGGCAGGTGGGGGACCGC 
GGGAAGCCCTGCGTCTGCCACTATGGCCTGAGCCTGGCCTGGTACCCCTGCATGCTCAAGTACTGCCACA 
GCCGCGACCGGCCC^CGCCCTACAAGTGTGGCATCCGCAGCTGCCAGAAGAGCTACAGCTTTGACTTCTA 
CGTGCCCCAGAGGCAGCTGTGTCTCTGGGATGAGGATCCCTACCCAGGCTAG 
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The NOV5a nucleic acid was identified on chromosome 1 1 and has 455 of 733 bases 
(62%) identical to a gb:GENBANK-ID:DROOAFPR|acc:L3 1 349.1 mRNA from D. 
melanogaster (mRNA for out at first (oaf)). 

A disclosed NOV5a polypeptide (SEQ ID NO:16) encoded by SEQ ID NO:15 is 273 
amino acid residues and is presented using the one-letter code in Table 5B. Signal P, Psort 
and/or Hydropathy results predict that NOV5a has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7523. In other embodiments, NOV5a may also be 
localized to the endoplasmic reticulum with a certainty of 0.1000 or microbody with a 
certainty of 0.1000. The most likely cleavage site is between positions 27 and 28: residues 
GTG-AP. 



Table SB. 




NOVSa Polypeptide 




SEQ ID NO:16 




MRLPGVPLARPALLIiLLPLLAPLLGTGAPAELRVRVRLPDGQVTEESLQADSDADS ISLE 
LRKPDGTLVS FTADFKKDVKVFRALI LGELE KGQSQFQALCFVTQLQHNE 1 1 PSEAMAKL 
RQKNPRAVRQAEEVRGLEHLHMDVATOFSQGALLSPHUINVCAEAVDAIYTRQEDVRFWL 
EQGVDSSVFEALPKASEQAELPRCRQVGDRGKPCVCHYGLSLAWYPCMLKYCHSRDRPTP 
YKCGIRSCQKSYSFDFYVPQRQLCLWDEDPYPG 


60 
120 
180 
240 



The disclosed NOVSa amino acid sequence has 106 of 274 amino acid residues (38%) 
identical to, and 154 of 274 amino acid residues (56%) similar to, the 487 amino acid residue 
ptnr:SWISSNEW-ACC:Q9NLA6 protein from Drosophila melanogaster (fruit fly) (Out At 
First protein). 

The Out At First Protein disclosed in this invention is expressed in at least the 
following tissues: Adipose, Adrenal Gland/Suprarenal gland, Amygdala, Aorta, Artery, 
Ascending Colon, Bone, Bone Marrow, Brain, Brown adipose, Cartilage, Cervix, Cochlea, 
Colon, Coronary Artery, Dermis, Duodenum, Epidermis, Hair Follicles, Heart, Hippocampus, 
Kidney, Kidney Cortex, Liver, Lung, Lymph node, Lymphoid tissue, Mammary gland/Breast, 
Myometrium, Esophagus, Ovary, Oviduct/Uterine Tube/Fallopian tube, Pancreas, Parotid 
Salivary glands, Peripheral Blood, Pituitary Gland, Prostate, Respiratory Bronchiole, Retina, 
Salivary Glands, Skin, Small Intestine, Spinal Chord, Spleen, Stomach, Synovium/Synovial 
membrane, Thalamus, Thymus, Thyroid, Trachea, Urinary Bladder, Uterus, Vein, Vulva, 
Whole Organism. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 
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A disclosed NOVSb nucleic acid of 1362 nucleotides identified as SEQ ID NO:17 
(also referred to as CG55764-02) encoding a novel serine/threonine kinase-like protein is 
shown in Table 5C. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 1-3 and ending with a TGA at nucleotides 820-822. 



Table 5C. 
NOV5b Polynucleotide 

SEQ ID NO:17 

atgcgccttcccggggtacccctggcgcgccctgcgctgctgctgctgctgccgctgctcgcgccgctgc 
tgggaacgggtgcgccggccgagctgcgggtccgcgtgcggctgccggacggccaggtgaccgaggagag 
cctgcaggcggacagcgaox:ggacagcatcagcctcgaggtgcgcaagcccgacggcaccctcgtctcc 
ttcaccgccgacttcaagaaggatgtgaaggtcttccgggccctgatcctgggggagctggagaaggggc 
agagtc^gttccaggccctctgctttgtcacc^ 

ggccaagctccggcagaaaaatccca3ggcagtgcgg»ggcggaggaggctcggggtctggagcatctg 
cacatggatgtcgctgtcaactgca^ 

aggccgtggatgccatctacacccgccaggaggatgtccggttctggctggagcaaggtgtggacagttc 

TGTGTTCGAGGCTCTGCCCAAGGCCTCAGAGCAGGCGGAGCTGCCTCGCTGCAGGCAGGTGGGGGACCGC 
GGGAAGCCCTGCGTCTGCCACTATGGCCTGAGCCTGGCCTGGTACCCCTGCATGCTCAAGTACTGCCACA 
GCCGCGACCGGCCCACGCCCTACAAGTGTGGCATCCGCAGCTGCCAGAAGAGCTACAGCTTCGACTTCTA 
CGTGCCCCAGAGGCAGCTGTGTCTCTGGGATGAGGATCCCTACCCAGGCTAGGGTGGGAGCAACCTGGCG 
AGTGGCTGCTCTGGGCCCACTGCTCTTCACC^GCCACTAGAGGGGGTGGCAACCCCCACCTGAGGCCTTA 
TTTCCCTCCCTCCCCACTCCCCTGGCCCTAGAGCCTGGGCCCCTCTGGCCCCATCTCACATGACTGTGAA 
GGGGGTGTGGCATGGCAGGGGGTCTmTGAAGGCACCCC^^ 

AGAGGGAGAGAAGGGCTCCCCAGATCTACACCCCTCCCTCCTGCATCTCCCCTGGAGTGTTCACTTGCAA 
GCTGCCAAAA(^TGATGGCCTCTGGTTGTTCTGTTGAACTCCTTGAACGTTTAGACCCTAAAAGGAGTCT 
ATACCTGGACACCCACCTCCCCAGACAC^CTCCCTTCCCCATGCACACATCTGGAAGGAGCTGGCCCCT 
CAGTCCCTTCCTACTCCCCAA(^GGGGCTCACTATCCCCAAAGAAGGAGCTGTTGGGGACCCACGACGC 
AGCCCCTGTACTGGATTACAGCATATTCTCAT 



The NOVSb nucleic acid was identified on chromosome 1 1 and has 456 of 733 bases 
(62%) identical to a gb:GENBANK-ID:DROOAFPR|acc:L3 1349.1 mRNA from D. 
melanogaster (mRNA for out at first (oaf)). 

A disclosed NOV5b polypeptide (SEQ ID NO: 18) encoded by SEQ ID NO: 17 is 273 
amino acid residues and is presented using the one-letter code in Table 5D. Signal P, Psort 
and/or Hydropathy results predict that NOV5b has a signal peptide and is likely to be localized 
outside the cell with a certainty of 0.7523. In other embodiments, NOV5b may also be 
localized to the endoplasmic reticulum with a certainty of 0.1000 or microbody with a 
certainty of 0.1000. The most likely cleavage site is between positions 27 and 28: residues 
GTG-AP. 



Table 5D. 




NOV5b Polypeptide 




SEOIDNO:18 




MRLPGVPLARPALLLLLPLLAPIiLGTGAPAEIiRVRVRLPDGQVTEESLQADSDADSISLE 


60 


LRKPDGTLVSFTADFKKDVCTFRALILGELEKGQSQFQALCEVTQLQHNEIIPSEAMAKL 


120 


RQKNPRAVRQAEEARGLEHLHMDVAVNCSQGALLS PHLHNVCAEAVDAI YTRQEDVRFWL 


180 
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EQGVDSSVFEALPKASEQAELPRCRQVGDRGKP CVCHYGLSLAWYPCMLKYCHSRDRPTP 240 
YKCGIRSCQKSYSFDFYVPQRQLCLWDEDPYPG 

The disclosed NOV5b amino acid sequence has 106 of 274 amino acid residues (38%) 
identical to, and 154 of 274 amino acid residues (56%) similar to, the 487 amino acid residue 
ptnr:SWISSNEW-ACC:Q9NLA6 protein from Drosophila melanogaster (fruit fly) (Out At 
First protein). 

The NOV5b Out At First Protein disclosed in this invention is expressed in at least the 
following tissues: Adipose, Adrenal Gland/Suprarenal gland, Amygdala, Aorta, Artery, 
Ascending Colon, Bone, Bone Marrow, Brain, Brown adipose, Cartilage, Cervix, Cochlea, 
Colon, Coronary Artery, Dermis, Duodenum, Epidermis, Hair Follicles, Heart, Hippocampus, 
Kidney, Kidney Cortex, Liver, Lung, Lymph node, Lymphoid tissue, Mammary gland/Breast, 
Myometrium, Esophagus, Ovary, Oviduct/Uterine Tube/Fallopian tube, Pancreas, Parotid 
Salivary glands, Peripheral Blood, Pituitary Gland, Prostate, Respiratory Bronchiole, Retina, 
Salivary Glands, Skin, Small Intestine, Spinal Chord, Spleen, Stomach, Synovium/Synovial 
membrane, Thalamus, Thymus, Thyroid, Trachea, Urinary Bladder, Uterus, Vein, Vulva, 
Whole Organism. This information was derived by determining the tissue sources of the 
sequences that were included in the invention including but not limited to SeqCalling sources, 
Public EST sources, Literature sources, and/or RACE sources. 

NOV5b also has homology to the amino acid sequences shown in the BLASTP data 
listed in Table 5E. 
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Table 5E. BLAST results for NOV5 



Gene Index/ Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


qi |17136996 ref |NP 477040.1 
1 

(NM_G57692) 

- 


oaf -PI; 

transcript near 
decapentaplegic 

transcript - 
near- 

decapentaplegic 

; near dpp 
eomn 1 emf^Ti t a t i on 
group 1 

[Drosophila 
melanogaster] 


332 


38 


55 


2e-51 


gi | 7321824 |gb|AAC37219. 2 | 
(L31349) 


out at first 
[Drosophila 
melanogaster] 


487 


38 


55 


5e-51 


ai 1 12 643516 1 sr> 1 09NLA6 1 OAF D 
ROME 


OUT AT FTRST 
PROTEIN 
[CONTAINS: OUT 
AT FIRST SHORT 
PROTEIN] 


487 


38 


55 


5e-51 


gi 1138696l|sp|018638|OAF D 
ROVI 


OUT AT FIRST 
PROTEIN 


305 


40 


58 


le-50 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 5R 



Table 5F. ClustalW Sequence Alignment 



1) NOV5a (SEQ ID NO:15) 

2) NOV5b (SEQ ID NO: 17) 

3) gi|l7136996| (SEQ ID NO-.55) 

4) gi | 7321824 | (SEQ ID NO: 56) 

5) gi 1 12643516 | (SEQ ID NO: 57) 

6) gi j 11386961 1 (SEQ ID NO: 58) 



10 



20 



NOV5a 
NOVSb 

gi | 17136996 | 
gi | 7321824 | 
gi | 12643516 | 
gi|H38696l| 



30 



40 



50 



MR0PG§ P 

MrJJpg§ P 

milkeehphqsiet2an3a§q^vtiwrma^ka§srtr|2ahgncc 
milkeehphqsiet$ai||a§q3vrw^ 

MII^EHPHQSIETSANSAgpgS^ 

MgYGgpgcS 23 pp S G - - -EEtlr- - 



60 70 80 90 100 

— I — i — i — f — I — — I — I — I — I 

NOVSa Ii^P7U j Ll2lp[5JapS!§ gtg - " -Bp^S r § r B^ lpD B^ 1 ^S^! 

N0V5b LA§PgLLLjjLPj5JAP2LGTG- - - SK^jRVR^LPDg^lME^Q^ 

gi 1 17136996 | 0KNigE0gJg3A|gS^3SSS2^^ J! #^ F S 1 ^ 

gi | 7321824 | flKNlfl5n fc|!EEyOT^^ " 



QLLINVQNQGGEVIQESITS 



AS^QLLINVQNQGGEVIQESITS 
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gi | 12643516 | 
gi | 11386961 | 



PaBafSh^ 

£tp§-i}s?d!r 



QLLINVQNQGGEVIQESITS 



QLLINVQNQGGEVI QES ITS 



110 



120 



NOVSa 
NOV5b 

gi|l7136996| 
gi | 7321824 | 
gi | 12643516 | 
gi | 11386961 | 



130 



140 



150 



1 | 1 I | | > > 1 1 | 1 

BSDAlfeHsiraL^Plg^ 



almlgeBesgqsqisq 



wigedlitlefqktdgtlitqEidfrnevqilkalvlgeeergqsqyqvm 



NIGEDLITLEFQKTDGTLITQrtlDFRNEVQILKALVLGEEERGQSQYQVM 



NIGEDLITLEFQKTDGTLITQjjlDFRNEVQILKALVLGEEERGQSQYQVM 



NIGEDLITLEFQKTDGTLITQglDFRNEVQILKALVLGEEERGQSQYQWi 



160 



170 



180 190 200 
I I I I 



SfflAMAKLRQKNP 



SWAMAKLRQKNPl 



CFATKFNKGDFISS^AMAICLRQKNPHTIRTPEEDKGRE 1 ! 



cfatkfnkgdfisswamaklrqknphtirtpeedkgretStmsswvqlnr 



CFATKFNKGDF I S SwAMAKLRQKN PHT IRTPE EDKGRETI3TMSSWVQ LNR 



C FATKFNKGD F I S S ffiAMAKLRQKN PHT I RT PE ED KG RE TwTMS S W VQ LNR 



NOV5a 
NOV5b 

gi | 17136996 | 
gi | 7321824 | 
gi 1 12643516 | 
gi | 11386961 | 



210 220 230 240 250 

| | | j | | | | | | 

GAI£^'p[2jHNjv|2^ 

GAL^P^^HNJ^^^S^E^B^Q^SV^'fflMiQ -BVDS^VP^S^PSASEQA 



SLPI TRHLQSLCAE AWDAT YVRD VDLKAWAEL PGSS I S S LEAATEKF PD 



SLPITRHLQgLCAEASiDATYVRDVDLKAWAELPGSSISSLEAATEKFPDi 



SLPITRHLQgLCAEAwDATYVRDVDLKAWAELPGSSISSLEAATEKFPD 



SLPITRHLQ^LCAEAaDATYVRDVDLKAWAELPGSS I SS LEAATEKF PDf 



NOV5a 
NOV5b 

gi] 17136996 | 
gi | 7321824 | 
gi|l2643516| 
gi | 11386961 | 



260 

•I- 

R< 

1DRG1 



270 

.|....| 
GLS} 



280 
..|.. 



^YPC^LKYCi 



el: 

ELPl 



LSTRCNEVSSLWAPCLOSLETCIGWYPCGLKYCKG. 



LSTRCNEVSSLWAPCLCSLETCIGWYPCGLKYCKG 



LSTRCNEVSSLVJAPCLCjJjLETCIGWYPCGLKYCKG 



LSTRCNEVSSLWAPCLCHLETCIGWYPCGLKYCKGI 



290 
.|....|.. 

asS 



300 



---D-- 
D- - 

IBSEb 



NOV5a 
NOV5b 

gi | 17136996 | 
gi | 7321824 | 
gi 1 12643516 | 
gi | 11386961 | 



310 



320 



330 



|....|....|....|....|....|... 
'p^jRSB^YsSD^QpgRgL^gJI- 

IsYsBoSlfflpSRtSi 



QPTNYRCGIKTCRKCTQPTYYVRQKQQCLWDE 



QPTNYRCGIKTCRKCTQFTYYVRQKQQCLWDE5 



QPTNYRCGIKTCRKCTQFTYYVRQKQQCLWDEQ 



Qg/TNYRCGIKTCRKCTQFTYYVRQKQQCLWDE 



340 



350 



*RGELQLMQMRCARRRN 
•IRGELQLMQMRCARRRN 



NOV5a 
NOV5b 



360 



370 

..|.. 



-dpyES- 

-ppYtgg- 



380 
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gi 1 17136996 | - 

gi | 7321B24 | GSBPGDDASATC^^ETRAATTTATITGGGAGGSGKDTTAGTTTTTNKLH 

gi 1 12643516 [ GSBFGDDASATC^GETRAATTTAT I TGGGAGGSGKDTTAATTTTTNKLR 

gi|H38696l| 

410 420 430 440 450 

....|....|....}....|....|....|....|....|....|....| 

NOV5a 

NOV5b 

gi 1 17136996 | 

gi | 7321824 | QLLLLVQQQMPFTLWSFPVHHISQSHHQSQSQHKPSRQQKQHQHHSQVAP 
gi 1 12643516 | QLLLLVQQQMPFALWSFPVHHISQSHHQSQSQHKPSRQQKQHQHHSQVAP 
gi | 11386961 | 



460 470 480 

....|....|....|....|....|....|....|.. 

NOV5a - 

NOV5b 

gi | 17136996 | 

gi | 7321824 | TSHHQSSSSTPPTPSTSSSPPSSSSSSSSSAMAAIVA 
gi | 12643516 | TSHHQSSSSTPPTPSTSSSPPSSSSSSSSSAMAAIVA 
gi | 11386961 | 



Tables 5G-I list the domain description from DOMAIN analysis results against 
NOV5a. This indicates that the NOV5a sequence has properties similar to those of other 
proteins known to contain this domain. 



Table 5G. Domain Analysis of NOV5 

qill7136996|ref[NP 477040.11 oaf-Pi; transcript near decapentaplegic; 
transcript-near-decapentaplegic; near dpp 
complementation group 1 [Drosophila melanogaster] 

CD- Length = 332 Score = 202 bits (515), Expect = 2e-51 

This sequence from human chromosome 1 1 encodes for a novel protein which shows 
some sequence similarity to the Drosophila melanogaster Out At First (OAF) protein. Out At 
First is expressed in clusters of cells during germband extension, throughout the developing 
nervous system, and in the gonads of both sexes throughout the lifecycle. Mutation of the 
Drosophila gene is fatal and causes nervous system defects. 

The disclosed NOV5 nucleic acid of the invention encoding an Out At First-like 

protein includes the nucleic acid whose sequence is provided in Table 5 A or a fragment 

thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
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be changed from the corresponding base shown in Table 5 A while still encoding a protein that 
maintains its Out At First-like activities and physiological functions, or a fragment of such a 
nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant NOV5a 
and NOV5b nucleic acids, and their complements, up to about 38 percent of the bases maybe 
so changed. 

The disclosed NOV5a protein of the invention includes the Out At First-like protein 
whose sequence is provided in Table 5B. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
5B while still encoding a protein that maintains its Out At First-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 62 percent of the residues may be so changed. 

The disclosed NOV5b protein of the invention includes the Out At First-like protein 
whose sequence is provided in Table 5D. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
5D while still encoding a protein that maintains its Out At First-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 62 percent of the residues may be so changed. 

The NOV5 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in various diseases, disorders and conditions. The NOV5 
nucleic acid, or fragments thereof, may further be useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. 

NOV5 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. 
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The disclosed NOV5a polypeptide has multiple hydrophilic regions, each of which can 
be used as an immunogen. In one embodiment, a contemplated NOV5a epitope is from about 
amino acids 40 to 75. In another embodiment, a contemplated NOV5a epitope is from about 
amino acids 80 to 87. In other specific embodiments, contemplated NOV5a epitopes are from 
about amino acids 95 to 105, 110 to 145, 155 to 180, and 225 to 260. 

The disclosed NOV5b polypeptide has multiple hydrophilic regions, each of which can 
be used as an immimogen. In one embodiment, a contemplated NOV5b epitope is from about 
amino acids 40 to 75. In another embodiment, a contemplated NOV5b epitope is from about 
amino acids 80 to 90. In other specific embodiments, contemplated NOV5b epitopes are from 
about amino acids 95 to 105, 1 10 to 145, 160 to 220, and 225 to 260. 



NOV6 

NOV6 includes two EphA6/ehk-2-like proteins disclosed below. The disclosed 
sequences have been named NOV6a and NOV6b. 



NOV6a 

A disclosed NOV6a nucleic acid of 3641 nucleotides identified as SEQ ED NO:19 (also 
referred to as CG55704-01) encoding an EphA6/ehk-2-like protein is shown in Table 6A. An 
open reading frame was identified beginning with an ATG initiation codon at nucleotides 19- 
21and ending with a TGA codon at nucleotides 3124-3126. Putative untranslated regions are 
indicated by underline. 



Table 6A. 
NOV6a Polynucleotide 
SEQIDNO:19 

AGAGAACCAGCGAGAGCCA TGGGGGGCTGCGAAGTCCGGGAATTTCTTTTGCAATTTGGT 6 0 

TTCTTCTTGCCCCTGCTGACAGCTTGGACCGGCGACTGCAGTCACGTCTCCAACCAAGTT 120 

GTGTTGCTTGATAC^TCTACAGTGATGGGAGAACTAGGATGGAAAACATATCmCTGAAT 180 

GGGTGGGATGCCATTACTGAAATGGATGAACACAACAGGCCCATACATACATACCAGGTA 240 

TGCAATGTCATGGAACCAAACCAGAACAACTGGCTTCGTACTAACTGGATCTCTCGTGAT 300 

GCTGCTCAGAAAATCTATGTGGAAATGAAGTTCACATTGAGAGATTGTAACAGCATCCCA 360 

TGGGTCTTGGGAACGTGTAAAGAAACATTTACTCTGTATTATATTGAATCTGACGAATCC 420 

CACGGAACTAAATTCAAGCCAAGCCAATATATAAAGATTGACACAATTGCTGCGGATGAG 480 

AGTTTTACTCAGATGGATTTGGGTGATCGCATCCTTAAACTCAACACTGAAATTCGTGAG 540 

GTGGGGCCTATAGAAAGGAAAGGATTTTATCTGGCTTTTCAAGACATTGGGGCGTGCATT 600 

GCCCTGGTTTCAGTCCGTGTTTTCTACAAGAAATGCCCCTTCACTGTTCGTAACTTGGCC 660 

ATGTTTCCTGATACCATTCCAAGGGTTGATTCCTCCTCTTTGGTTGAAGTACGGGGTTCT 720 

TGTGTGAAGAGTGCTGAAGAGCGTGACACTCCTAAACTGTATTGTGGAGCTGATGGAGAT 780 

TGGCTGGTTCCTCTTGGAAGGTGCATCTGCAGTACAGGATATGAAGAAATTGAGGGTTCT 840 

TGCCATGCTTGCAGACCAGGATTCTATAAAGCTTTTGCTGGGAACACAAAATGTTCTAAA 900 

TGTCCTCCACACAGTTTAACATACATGGAAGCAACTTCTGTCTGTCAGTGTGAAAAGGGT 960 

TATTTCCGAGCTGAAAAAGACCCACCTTCTATGGCATGTACCAGGCCACCTTCAGCTCCT 1020 

AGGAATGTGGTTTTTAACATCAATGAAACAGCCCTTATTTTGGAATGGAGCCCACCAAGT 1080 

GACACAGGAGGGAGAAAAGATCTCACATACAGTGTAATCTGTAAGAAATGTGGCTTAGAC 1140 

ACCAGCCAGTGTGAGGACTGTGGTGGAGGACTCCGCTT 1200 
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ATCAACAATTCCGTGATAGTACTTGACTTTGTGTCTCACGTGAATTACACCTTTGAAATA 
GAAGCAATGAATGGAGTTTCTGAGTTGAGTTTTTCTCCCAAGCCATTCACAGCTATTACA 
GTGACCACGGATCAAGATGGACCTTCCCTGATAGGTGTGGTAAGGAAGGACTGGGCATCC 
CAAAATAGCATTGCCCTATCATGGCAAGCACCTGCTTTTTCCAATGGAGCCATTCTGGAC 
TACGAGATCAAGTACTATGAGAAAGAACATGAGCAGCTGACCTACTCTTCCACAAGGTCC 
AAAGCCCCCAGTGTCATCATCACAGGTCTTAAGCCAGCCACCAAATATGTATTTCACATC 
CGAGTGAGAACTGCGAGAGGATACAGTGGCTACAGTCAGAAATTTGAATTTGAAACAGGA 
GATGAAACTTCTGACATGGCAGCAGAACAAGGACAGATTCTCGTGATAGCCACCGCCGCT 
GTTGGCGGATTCACTCTCCTCGTCATCCTCACTTTATTCTTCTTGATCACTGGGAGATGT 
CAGTGGTACATAAAAGCCAAGATGAAGTCAGAAGAGAAGAGAAGAAACC^CTTACAGAAT 
GGGCATTTGCGCTTCCCGGGAATTAAAACTTACATTGATCCAGATACATATGAAGACCCA 
TCCCTAGCAGTCCATGAATTTGCAAAGGAGATTGATCCCTCAAGAATTCGTATTGAGAGA 
GTCATTGGGGCAGGTGAATTTGGAGAAGTCTGTAGTGGGCGTTTGAAGACACCAGGGAAA 
AGAGAGATCC(^GTTGCCATTAAAACTTTGAAAGGTGGCCACATGGATCGGCAAAGAAGA 
GATTTTCTAAGAGAAGCTAGTATCATGGGCCAGTTTGACCATCCAAACATCATTCGCCTA 
GAAGGGGTTGTCACCAAAAGATCCTTCCCGGCCATTGGGGTGGAGGCGTTTTGCCCCAGC 
TTCCTGAGGGCAGGGTTTTTAAATAGCATCCAGGCCCCGCATCCAGTGCCAGGGGGAGGA 
TCTTTGCCCCCCAGGATTCCTGCTGGCAGACCAGTAATGATTGTGGTGGAATATATGGAG 
AATGGATCCCTAGACTCCTTTTTGCGGAAGCATGATGGCCACTTCACAGTCATCCAGTTG 
GTCGGAATGCTCCGAGGCATTGCATCAGGCATGAAGTATCTTTCTGATATGGGTTATGTT 
CATCGAGACCTAGCGGCTCGGAATATACTGGTCAATAGCAACTTAGTATGCAAAGTTTCT 
GATTTTGGTCTCTCCAGAGTGCTGGAAGATGATCCAGAAGCTGCTTATACAACAACTGGT 
GGAAAAATCCCCATAAGGTGGACAGCCCCAGAAGCCATCGCCTACAGAAAATTCTCCTCA 
GCAAGCGATGCATGGAGCTATGGCATTGTCATGTGGGAGGTCATGTCCTATGGAGAGAGA 
CCTTATTGGGAAATGTCTAACCAAGATGTCATTCTGTCCATTGAAGAAGGGTACAGACTT 
CCAGCTCCCATGGGCTGTCCAGCATCTCTACACCAGCTGATGCTCCACTGCTGGCAGAAG 
GAGAGAAATCACAGACCAAAATTTACTGACATTGTCAGCTTCCTTGACAAACTGATCCGA 
AATCCCAGTGCCCTTCACACCCTGGTGGAGGACATCCTTGTAATGCCAGAGTCCCCTGGT 
GAAGTTCGGGAATATCCTTTGTTTGTCACAGTTGGTGACTGGCTAGATTCTATAAAGATG 
GGGCAATACAAGAATAACTTCGTGGCAGCAGGGTTTACAACATTTGACCTGATTTCAAGA 
ATGAGCATTGATGACATTAGAAGAATTGGAGTCATACTTATTGGACACCAGAGACGAATA 
GTCAGCAGCATACAGACTTTACGTTTACACATGATGCACATACAGGAGAAGGGATTTCAT 
GTATG AAAGTACCACAAGCACCTGTGTTTTGTGCCTCAGCATTTCTAAAATGAACGATAT 
CCTCTCTACTACTCTCTCTTCTGATTCT 

TTCAGACTATAGGCACACACCTTATGTTTATGCTTCCAACCAGGATTTTAAAATCATGCT 
ACATAAATCCGTTCTGAATAACCTGCAACTAAAACCCTGGCCCACTGCAGATTATTGCTA 



CGCAATGCAACAGCTTTAAAACCTATCTAGGCCCATGAATGGAAAACAAATCCAAATCCG 
ATCCTTGAAAAGCAAAGGCTCTAAAGAAGCTCTTCAGAAGAGACGGTAAAGAATGAATTC 
TTTTACTTATCACCCAACCACATTTCTTAAAAATGTGTTTTGGTGTCTTTTCCTACCAAA 
TTTCTGCTCTACAAGGCAGTCAGTTAAATCTCTCATTTCATAATTTTCACTGTGATAGAT 
CCTTGCTCTCTCCTCTTTTAATAAATTTAATA7UIACTTTAA 



1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 



The disclosed NOV6a nucleic acid sequence, has 3028 of 3367 bases (89%) identical 
to a gb:GENBANK-m:MMU58332|acc:U58332.1 mRNA from Mus musculus (Mus 
musculus receptor tyrosine kinase mRNA, complete cds). The EphA6/ehk-2 disclosed in this 
invention maps to chromosome 3 

A disclosed NOV6a polypeptide (SEQ ID NO:20) encoded by SEQ ID NO: 19 is 1035 
amino acid residues and is presented using the one-letter amino acid code in Table 6B. Signal 
P, Psort and/or Hydropathy results predict that NOV6a appears to be a Type la membrane 
protein, contains a signal peptide, and is likely to be localized in the plasma membrane with a 
certainty of 0.4600. In other embodiments, NOV6a is also likely to be localized to the 
endoplasmic reticulum with a certainty of 0.1000, or outside the cell with a certainty of 
0.1000. The most probable cleavage site is between positions 22 and 23: residues LTA-WT. 
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Table 6B. 




NOV6a Polypeptide 




SEO ID NO:20 




Mr , r , r , T?T7T3 ttt t ^Mrr^TriTT dt t T , AT/tfTV^i^/^ctJT70'NTrY\7T7T t nTOTTTwirrT .pwirrvm M^TiTn mt 
i v HaL»Uii Vivtir JjJ_tyr \jrr r XjFXjXjXAW lljJL>L.orlVoJ\jy v V XJXjXJxox VMvjliXj^Wl\.l I FXjJNljWxXfil X 


ou 






JtULX r XXjI IlfioUrionolArlVi'oyi X1\XDX XAAL>Jtlor X UItLUIjIjIJK X XjiSJ iN lei XKfi Vljir±cK 


"i on 
J.OU 


TmPVT-BTTAnTPRPTAT T70T7T3T77^^IT7V7^Dl?'TnrDXTT.7\wrT?T5TVPT730XIT , »OOOT T7"OT7"D/"*O/"* r t7V0 7AC 

■KAjrr IijAryiJlLiAL.lAJLjVoVKVr xivivUFr 1 VKNxxAMi? FDx XFKVDbooxjvr* VKvjfoL-VJVoArj 


Oil n 


T?PTYPD PTT ,VPn 7A Ti fZT\WT .\7X)T .flX^C* T /"■GTVjV'CIPT 7^r , Gr^2VrT3D/^T7VV'7AT?7Ar r K7 r rTrr , Ctrr , DDUQT. 








uxix lo V x\^i\j\^tjijUioy^i^C\3VjiVjXiKr XFKiaXoXjXNINIoVX VxjJJr votiViNx Xr £i J.ii/\i v UMoV 


t ±C.\J 


ox^Xjor 1 oJrr\Fr X/\X 1 VI XUyjJAFoxjXoV VKJUJWAoyW X 


Attn 


ILiVciixCi^XiX looIKolUir'cVII X oXiivJr /i ±1x1 VJ? riXK VKirtiuI OVjX oyivr Hi* £i X \jxDiL X oUri 




J^AynflOT T .\7T 7XT7X AVnmPTT .T A7T T .TT.TrT^T.T TTl'D r^ATJVT V'7AT<^T^CT?I7ttT?DTvTU , T,rv'N.Tft!T-TT.T? PO 
X jj V IHliihVVjur XXjXiv XxjlLir r XjX XvaKv-v" * Xl>Ar\MrvoI1jlilM<KJM r 


Dvv 


LiXi\X x XAJFLJx xiiJJFoXuAVHjir AKEXDFb 


bou 


XIS.I XJJVoonT'lXJKyKKUr .uK&AoX inlay r xXtlFJNX XKXj.e>LjV V X J\Kor FAXovlSAr Lrbr XxKAor 


Tin 


XilMia X yiiFHF VFUWjoXjF FKX FAijRF VMX Wli YMiSiSKjbljDb b DKKHlXjHr I V X^Xi V GMXiKLy 


Ton 
/OU 


X/\btoMtt.Xxj:MJIYHjXVn^ x xt3(jJ\XFXK 


Qii n 
o^u 


WTAPl^IAYRKFSSASDAWSYnTVMWFVM 


900 


PASIiHQLMLHCWQKERNHR^ 


960 


LFVWGDWLDSIKMGQYK^W^ 


1020 


LRLHMMHI QEKGFHV 





The disclosed N0V6a amino acid sequence has 1008 of 1035 amino acid residues 
(97%) identical to, and 1021 of 1035 amino acid residues (98%) similar to, the 1035 amino 
acid residue ptnr:SWISSNEW-ACC:Q62413 protein from Mus museums (Mouse) (EPHRJN 
TYPE-A RECEPTOR 6 PRECURSOR (EC 2.7.1 .1 12) (TYROSINE-PROTEIN KINASE 
RECEPTOR EHK-2) (EPH HOMOLOGY KINASE-2)). 

NOV6a is expressed at least in lung, testis, and B-cells, brain, ear, ovary, thymus, and 

spleen. 

NOV6b 

A disclosed N0V6b nucleic acid of 3692 nucleotides identified as SEQ ID NO:21 
(also referred to as CG55704-03) encoding an EphA6/ehk-2-like protein is shown in Table 6C. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
19-21 and ending with a TGA codon at nucleotides 3124-3126. Putative untranslated regions 
are found upstream from the initiation codon and downstream from the termination codon, and 
are indicated by underline. 



Table 6C. 




NOV6b Polynucleotide 




SEQIDNO:21 




AGAGaAACCAGCGAGAGCCATGGGGGGCTGCGAAGTCCGGGAAI^TCTTTTGCAATTTGGT 


60 


TTCTTCTTGCCTCTGCTGACAGCGTGGCCAGGCGACTGCAGTCACGTCTCCAACAACCAA 


120 


GTTGTGTTGCTTGATACAACAACTGTACTGGGAGAGCTAGGATGGAAAACATATCCATTA 


180 


AATGGGTGGGATGCCATCACTGAAATGGATGAACATAATAGGCCCATTCACACATACCAG 


240 


GTATGTAATGTAATGGAACCAAACCAAAACAACTGGCTTCGTACAAACTGGATCTCCCGT 


300 


GATGC^GCTCAGAAAATTTATGTGGAAATGAAATTCACACTAAGGGATTGTAACAGCATC 


360 


CCATGGGTCTTGGGGACTTGCAAAGAAACATTTAATCTGTTTTATATGGAATCAGATGAG 


420 


TCCCACGGAATTAAATTCAAGCCAAACCAGTATACAAAGATCGACACAATTGCTGCTGAT 


480 
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GAGAGTTTTACCCAGATGGATTTGGGTGATCGCATCCTCAAACTCAACACTGAAATTCGT 54 0 

GAGGTGGGGCCTATAGAAAGGAAAGGATTTTATCTGGCTTTTCAAGACATTGGGGCGTGC 600 

ATTGCCCTGGTTTCAGTCCGTGTTTTCTACAAGAAATGCCCCTTCACTGTTCGTAACTTG 660 

GCCATGTTTCCTGATACCATTCC AAGGGTTGATTCCTCCTCTTTGGTTGAAGTACGGGGT 720 

TCTTGTGTGAAGAGTGCTGAAGAGCGTGACACTCCTAAACTGTATTGTGGGGCTGATGGA 780 

GATTGGCTGGTTCCTCTTGGAAGGTGCATCTGCAGTACAGGATATGAAGAAATTGAGGGT 840 

TCTTGCCATGCTTGGAGACCAGGATTCT^ 900 

AAATGTCCTCCACACAGTTTAACATACATGGAAGCAACTTCTGTCTGTCAGTGTGAAAAG 960 

GGTTATTTCCGAGCTGAAAAAGACCCACCTTCTATGGqATGTACCAGGCCACCTTCAGCT 1020 

CCTAGGAATGTGGTTTTTAACATCAATGAAACAGCCCTTATTTTGGAATGGAGCCCACCA 1080 

AGTGACACAGGAGGGAGAAAAGATCTCACATACAGTGTAATCTGTAAGAAATGTGGCTTA 1140 

GACACCAGCCAGTGTGAGGACTGTGGTGGAGGACTCCGCTTCATCCCAAGACATACAGGC 1200 

CTGATCAACAATTCCGTGATAGTACTTGACTTTGTGTCTCACGTGAATTACACCTTTGAA 1260 

ATAGAAGCAATGAATGGAGTTTCTGAGTTGAGTTTTTCTCCC^GCC^TTCACAGCTATT 1320 

ACAGTGACCACGGATCAAGATGCACCTTCCCTGATAGGTGTGGTAAGGAAGGACTGGGCA 13 80 

TCCCAAAATAGCATTGCCCTATCATGGCAAGCACCTGCTTTTTCCAATGGAGCCATTCTG 1440 

GACTACGAGATCAAGTACTATGAGAAAGTCTACCCACGGATAGCGCCGGCATTTTGGCAC 1500 

TACCTGCGGGTAGAAGAACATGAG(^GCTGACCTACTCTTCCA<^GGTCCAAAGCCCCC 1560 

AGTGTCATCATCACAGGTCTTAAGCCAGCCACCAAATATGTATTTCACATCCGAGTGAGA 162 0 

ACTGCGACAGGATACAGTGGCTACAGTCAGAAATTTGAATTTGAAACAGGAGATGAAACT 1680 

TCTGACATGGCAGCAGAACAAGGACAGATTCTCGTGATAGCCACCGCCGCTGTTGGCGGA 1740 

TTCACTCTCCTCGTCATCCTCACTTTATTCTTCTTGATCACTGGGAGATGTCAGTGGTAC 1800 

ATAAAAGCCAAGATGAAGTCAGAAGAGAAGAGAAGAAACCACTTACAGAATGGGCATTTG 1860 

CGCTTCCCGGGAATTAAAACTTACATTGATCCAGATACATATGAAGACCCATCCCTAGCA 1920 

GTCCATGAATTTGCAAAGGAGATTGATCCCTCAAGAATTCGTATTGAGAGAGTCATTGGG 1980 

GCAGGTGAATTTGGAGAAGTCTGTAGTGGGCGTTTGAAGACACCAGGGAAAAGAGAGATC 2040 

CCAGTTGCCATTAAAACTTTGAAAGGTGGCCACATGGATCGGCAAAGAAGAGATTTTCTA 2100 

AGAGAAGCTAGTATCATGGGCCAGTTTGACCATCCAAACATCATTCGCCTAGAAGGGGTT 2160 

GTCACCAAAAGATCCTTCCCGGCCATTGGGGTGGAGGCGTTTTGCCCCAGCTTCCTGAGG 2220 

GCAGGGTTTTTAAATAGCATCCAGGCCCCGCATCCAGTGCCAGGGGGAGGATCTTTGCCC 2280 

CCCAGGATTCCTGCTGGCAGACCAGTAATGATTGTGGTGGAATATATGGAGAATGGATCC 2340 

CTAGACTCCTTTTTGCGGAAGCATGATGGCCACTTCACAGTCATCCAGTTGGTCGGAATG 2400 

CTCCGAGGCATTGCATCAGGCATGAAGTATCTTTCTGATATGGGTTATGTTCATCGAGAC 2460 

CTAGCGGCTCGGAATATACTGGTCAATAGCAACTTAGTATGCAAAGTTTCTGATTTTGGT 2520 

CTCTCCAGAGTGCTGGAAGATGATCCAGAAGCTGCTTATACAACAACTGGTGGAAAAATC 2580 

CCCATAAGGTGGACAGCCCCAGAAGCCATCGCCTACAGAAAATTCTCCTCAGCAAGCGAT 2640 

GCATGGAGCTATGGCATTGTCATGTGGGAGGTCATGTCCTATGGAGAGAGACCTTATTGG 2700 

GAAATGTCTAAC(^GATGTCATTCTGTCCATTGAAGAAGGGTACAGACTTCCAGCTCCC 2760 

ATGGGCTGTCCAGCATCTCTACACCAGCTGATGCTCCACTGCTGGCAGAAGGAGAGAAAT 2820 

CACAGACCAAAATTTACTGACATTGTCAGCTTCCTTGACAAACTGATCCGAAATCCCAGT 2880 

GCCCTTCACACCCTGGTGGAGGACATCCTTGTAATGCCAGAGTCCCCTGGTGAAGTTCCG 2940 

GAATATCCTTTGTTTGTCACAGTTGGTGACTGGCTAGATTCTATAAAGATGGGGCAATAC 3000 

AAGAATAACTTCGTGGCAGCAGGGTTTACAACATTTGACCTGATTTCAAGAATGAGCATT 3060 

GATGACATTAGAAGAATTGGAGTCATACTTATTGGACACCAGAGACGAATAGTCAGCAGC 3120 

ATACAGACTTTACGTTTACACATGATGCACATACAGGAGAAGGGATTTCATGTATGAAAG 3180 

TAC(^C^GCACCTGTGTTTTGTGCCTC^GCATTTCTAAAATGAACGATATCCTCTCTAC 3240 

TACTCTCTCTTCTGATTCTCCAAACATCACTTCACAAACTGCAGTCTTCTGTTCAGACTA 3300 

TAGGCAmCACCTTATGTTTATGCTTCCAACCAGGATTTTAAAATCATGCTACATAAATC 3360 

CGTTCTGAATAACCTGCAACTAAAACCCTGGCCCACKjCAGATTATTGCTACGCAATGGA. 3420 

ACAGCTTTAAAACCTATOTAGGCCCATGAATGGAAAACAAATCCAAATCCGATCCTTGAA 3480 

AAGCAAAGGCTCTAAAGAAGCTCTTCAGAAGAGACGGTAAAGAATGAATTCTTTTACTTA 3540 

TCACCCAACCACATTTCTTAAAAATGTGTTTTGGTGTCTTTTCCTACCAAATTTCTGCTC 3600 

TACAAGGCAGTCAGTTAAATCTCTCATTTCATAATTTTCACTGTGATAGATCCTTGCTCT 3660 
CTCCTCTTTTAATAAATTTAATAAAACTTTAA 



The disclosed NOV6b nucleic acid sequence has 3028 of 3367 bases (89%) identical to 
a gb:GENBANK-ID:MMU58332|acc:U58332.1 mRNA from Mus musculus (Mus musculus 
receptor tyrosine kinase mRNA, complete cds) 

A disclosed NOV6b polypeptide (SEQ ID NO:22) encoded by SEQ ID NO:21 is 1035 
amino acid residues and is presented using the one-letter amino acid code in Table 6D. Signal 
P, Psort and/or Hydropathy results predict that NOV6a appears to be a Type la membrane 
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protein, contains a signal peptide, and is likely to be localized in the plasma membrane with a 
certainty of 0.4600. In other embodiments, NOV6b is also likely to be localized to the 
endoplasmic reticulum with a certainty of 0.1000, or outside the cell with a certainty of 
0.1000. The most probable cleavage site is between positions 22 and 23: residues LTA-WP. 



Table 6D. 




NOVtih PnlvnpntiHp 




SEQ ID NO:22 




MGGCEVREFLLQFGFFLPLLTAWPGDCSHVSNNQWLLDTTTVLGELGWKTYPLNGWDAI 


60 


TElVnDEHNRPIHTYQVCNVME^ 


120 


CKETFNLFYMESDESHGIKFKPNQYTKIDTIAADESFTQMDIjGDRILKLNTEIREVGPIE 


180 


RKGFYLAFQDI GACI AbVSVRVFYKKCPFTVRNLAMFPDTI PRVDSS SLVEVRGSCVKSA 


240 


EERDTPKLYCGADGDWLVPLGRCICSTGYEEIEGSCHACRPGFYKAFAGNTKCSKCPPHS 


300 


LTYMEATSVCQCEKGYFRAEKDPPSMACTRPPSAPRNWFNINETALILEWSPPSDTGGR 


360 


KDLTYSVICKKCGLDTSQCEDCGGGLRFIPRHTGLINNSVIVLDFVSHVNYTFEIEAMNG 


420 


VSELS FS PKPFTAITVTTDQDAPSLIGWRKDWASQNS I ALSWQAPAFSNGAI LD YEIKY 


480 


YEKVYPRIAPAFWHYLRVEEHEQLTYSSTRSKAPSVIITGLKPATKYVFHIRVRTATGYS 


540 


GYS QKFE FETGDETSDMAAEQGQILVI ATAAVGGFTLLVI LTLFFLI TGRCQW YI KAKMK 


600 


SEEKRRNHLQNGHLRFPGIKT^IDPDTYEDPSIiAVHEFAKEIDPSRIRIERVIGAGEFGE 


660 


VCSGRLKTPGKRE I PVAI KTLKGGHMDRQRRDFLREAS I MGQFDHPNI I RLEGWTKRS F 


720 


PAIGVEAFCPSFLRAGFLNS IQAPHPVPGGGSLPPRI PAGRPVMIWEYMENGSLDSFLR 


780 


KHDGHFWIQLVGMLRGIASGMKYLSDMGYVHRD 


840 


DDPEAAYTTTGGKI PIRWTAPEAI AYRKFSSASDAWS YGI VMWEVMS YGERP YWEMSNQD 


900 


VILSIEEGYRLPAPMGCPASLHQIMLHCTQKERNHRPKFTDIVSFLDK^ 


960 


EDILVMPESPGEVPEYPLFVTVGDWLDSIKMGQYKNNFVAAGFTTFDLISRMSIDDIRRI 


1020 


GVILIGHQRRIVSSIQTLRLHMMHIQEKGFHV 





The disclosed NOV6b amino acid sequence has 1008 of 1035 amino acid residues 
(97%) identical to, and 1021 of 1035 amino acid residues (98%) similar to, the 1035 amino 
acid residue ptnr:SWISSNEW-ACC:Q62413 protein from Mus musculus (Mouse) (EPHRIN 
TYPE-A RECEPTOR 6 PRECURSOR (EC 2.7. 1.112) (TYROSINE-PROTEIN KINASE 
RECEPTOR EHK-2) (EPH HOMOLOGY KINASE-2)). 

NOV6b is expressed at least in lung, testis, and B-cells, brain, ear, ovary, thymus, and 

spleen. 



Table 6E. BLAST results for NOV6 


Gene Index/ 
Identifier 


Protein/ 
Organism 


Lengt 
h 
(aa) 


Identit 
y (%) 


Positive 
s (%) 


Expec 
t 
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gi| 4885211 |ref NP 
005224. l| 
(NM_005233) 


EphA3 ; Ephrin 
receptor EphA3 
(human embryo 
kinase 1) ; eph- 
like tyrosine 
kinase 1 (human 
embryo kinase 
1) ; ephrin 
receptor EphA3 
[Homo sapiens] 


983 


62 


76 


0.0 


gi| 125340 |sp|P097 
59|EPB1 RAT 


EPHRIN TYPE-B 
RECEPTOR 1 
PRECURSOR 
( TYROS INE- 
PROTEIN KINASE 
RECEPTOR EPH- 2) 
(ELK) 


984 


54 


69 


0.0 


gi| 8134439 |sp|Q91 
694[EP4B XENLA 


EPHRIN TYPE -A 
RECEPTOR 4B 
PRECURSOR 

(TYROSINE- 
PROTEIN KINASE 
RECEPTOR PAG) 

(PAGLIACCIO) 


985 


58 


72 


0.0 


gi |1079403 |pir| |A 
56599 


embryo kinase 5 
- chicken 


995 


53 


69 


0.0 


gi| 1706629 |sp|P54 
757|EPA5 RAT 


EPHRIN TYPE -A 
RECEPTOR 5 
PRECURSOR 

( TYROS INE- 
PROTEIN KINASE 
RECEPTOR EHK-1) 

(EPH HOMOLOGY 
KINASE- 1) 


1005 


59 


73 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 6F. 



Table 6F Information for the ClustalW proteins 



i) 

2) 
3) 
4) 
5) 
6) 
7) 

10 



NOV6a 
NOV6b 



(SEQ ID NO: 19) 
(SEQ ID NO: 21) 



4885211 
125340 | 
8134439 
1079403 
1706629 

20 



(SEQ ID NO: 59) 
(SEQ ID NO:60) 
(SEQ ID NO: 61) 
(SEQ ID NO: 62) 
(SEQ ID NO: 63) 

30 



40 



50 



.|....|....|....|....| 

-mggcevrefllqfgfflpEJt 
- mggcevrefiilqfgfflpsst 

MDCQLSILLLLSCSgjD 



NOV6a 

NOV6b 

gi | 4885211 | 

gi 1 125340 | - MALDCL 

gi | 8134439 | MAGIVHGILFCGLFG0CW 
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iTYQVCNVMEi^QNNWLRTSMI 




gi 1 1079403 | MPGPERTMGPLWFCCLPjjA 

gi 1 1706629 1 MRGSGPRGAGRRRTQGRGGGGDTPRVPASLAGCYSAPLKGPLWTCLlScA 

60 70 80 90 100 

....|....^-..|....|....|....|....|....|....|....| 

NOV6a SwTGDC£Hvsft-££ft/^^ 

N0V6b gwPGDC§HV||l "~" 

gi | 4885211 | jSFGELIPQP 

gi(l25340| LLASA^AMEE tT^^R^T A^5ffe^lTANt5AS!el -EBaB^GYfiRifoNTfl 

gi | 8134439 | &VTGSRIYP!Al5-iifal1^^ 

gi 1 1079403 | IiLP-Ll|2AVEE t!S^T^TA ^PB5 mVh5p§H- 

gi 1 1706629 1 jLRTLliflSP§H-it^^ 

110 120 130 140 150 

— > I 1 1 I ^ - ) t t I 1 1 

N0V6a Hi 

N0V6b ^SKilll 
gi [4 885211 1 R »4wwwi8lDH ^ 
gi 1 12534 0 | RUwfrKWJ Flfe&»W}j}flLfiT^ 

gi 1 813443 9 1 Rg^Sffl^SS3EB^ p i2 SG K^ * um- tSi 

gi 1 1079403 1 
gi|l706629| 

160 170 180 190 200 

— I — i — i — | — | — | — | — f — | — | 
Nov6a S353S t QB3 i S1 esh gtE — ^ps^ |}gig3EB3^S^3ESB l 
Novsb S355S33l#i|2EgESHGi!2 — jrepNfs ^^iW&uvwsggfr 

gi | 4 885211 1 M^^J^t^MSR pDHGVtS 

gi j 125340 1 S23335ISB Y S[i3 SVIA ' I iS KSA fSs| 

gi I 8134439 | M^^HWi ygEli^mKRRF lj^T^ gg^^S33BS^ 3i^B§ 

gi j 1079403 I MiwaiHiaMiMi^^ 

gi 1 1706629 1 S2SS^3 F S1 DENGRN — i^i^|{3E3^3^5EB8B33^ 

210 220 230 240 250 

| | | | ] 1 | | j | 

N0V6a U 

N0V6b 

gi [4885211 1 uaflM<a|I?5EBg^^ 
gi 1 125340 | BBvBB^fB^ 
gi | 8134439 | ^ jSBB3j@?EB |j s ^S 
gi 1 1079403 | MISSES^ 
gi 1 1706629 ] Mira^^fe^ ^ 

260 270 280 290 300 

— I — | — | — | — | — i — | — | — t — | 

NOV6a EBffiPPRVl^glgMgitta^^ 
NOV6b B^ijPRVt^SEijMI^&^^aK^ 

gi 1 4885211 1 f33^p-i^ ogPraoB?!!^^ 

gi 1 125340 1 ^g^MTGT^fgflffll? 

gi I 8134439 | S3S^TGS|!fsS5^^^Dg]3|KSv0- 

gi [ 1079403 1 Sq|^sga||§2Ha^ 

gi 1 1706629 1 BSEB^Al^oB^ 

83" 



jQ^KIDTIAADESFTQffiDLGDR 



KLNTESRQVGPlggaKGFYLAFQDBGACaALVSVRVFYKKCP 



jKLNTEMRiVGPR^KGFYIiAFQDOGACEiALVSVRVF' 
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310 320 330 340 350 

| | | | | | | | | | 

N0V6 a STjgg- -glEGSBH^PjejF^FA^ 

N0V6b ST SE- -ElEGsgHj^'PSi^^ 

gi|488521l| NAg^g- -[gRGFI^^^P^gS^^^K^ESSIBs^ElGlMI^^ 
gi 1 125340 | KAlcBal- P[^SVA[qt^Pj^g^SOEAEGP^H^S^RS|PSg7^PigTgR 
gi | 8134439 1 NAgig- -f^GdSMfth/ig^^ 
gi 1 1079403 | RP^SVj^GTV^GgPSgl^ 

gi 1 1706629 | K7^3--(|KNGTg^|P^^SPH§QTS3333SSB^ E S^ s B^ 

360 370 380 390 400 

N0V6a KI^a^KljB BIflkVM^ 
N0V6b m'JtttflEKfiBgs i&KWaa^ 
gi 1 4885211) NNggg^ Kfg^SiSE^^ 

gi|i2534oj Tsny^5> iSEEfe x ^ 

gi 1 8134439 1 R ^g^ TjggA^p ^B SB^B ^ ^ES^SBE i^ B^ BBQ^^SplB^ 

gi 1 10794 03 I N&gYj^^AEEvp|typgfrl lJ^ 
gi|l706629| KDB5lfr&s l»n^&W»W:]d^^^^^ 

410 420 430 440 450 
1 | | | | | | | | | 

nov6 a ^SuaEasas^ 

N0V6b |^^SSS^ TS CflED^t3(^^^^aS ims fi I § I S E ^3 v SHH 

gi | 4 885211 1 friifimaft*^ 

gi 1 12534 0 | SBihlit^lfR^ 

gi | 8134439 | IsBjpVl^ 

gi 1 1 0 794 03 | vfifellMsliffiSGRGAffoRH^ 

gi|l706629| IsforHIflg^SH^^ 

460 470 480 490 500 

— i — i — § — i — i — i — t — i — — ! 

Nov6b S3i^^SS^ FSPKp I^i T l?i3^3E L S GV ^^ w ^^33i!S 

gi | 4885211 1 SfcgViifeW^I^SFP 

gi 1 12534 0 | jDB flflljSffi BKflpFPPj^^ 

gi|8134439| f^fll lfleg^ ONPEOD^ 

gi 1 1079403 | S^^jg^ogpFSP^J^gSiS^SS^SI^VSRlv 

gi j 1706629 | fgBsf ^SLetf^ I^^ 

510 520 530 540 550 

....|....|....|....|....|....|....|, 

NOVSa QA|3AFsSSSAjH»S5iI32S2 EHEQLT0S SI 

NOVSb QAgAFSffi AgSB^^ gggVYPR T a PA PWUYT.R VEEHFi^T.^Sfl 
gi j 4885211 | QmpPffillJESSV^SSQ EQ^TS^I LfeARG 

gi 1 125340 1 p §SlQplSEiS!333?iSS32E 

gi | 8134439 | PSS|RASB^i3iS3^^SD QN§R§BRIWgAS 

gi 1 1079403 1 s5i^op!^ySB55Si ogro3^ r LS 

gi 1 1706629 | ^E RP ES?SPS3?iSFSS -DQ 




560 570 580 590 600 
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NOV6a 
NOV6b 



lBGLKFST5YVFS«RaRTASGY 




gi ) 4885211 1 TN^Sfiflffl^^ 

gi 1 125340 | NfARBDES?!^ 

gi | 8134439 1 RlsEAPflKSl^lj^^ 

gi 1 10794 03 | NpjTyON^^ 

gi 1 1706629 | TSSTAE Sfllg^ 



610 



620 



630 



NOVfia ' 
NOVSb 
gi|4885211 
gi|l25340| 
gij 8134439 
gi 1 1079403 | gpggn 
gi 1 1706629 1 !p| 



iL^I^VGSFTiS^riTLPFgTG- 



m 



;sr- 

11®*- 



640 



650 



.|....| 



-SCQ 



-Err 



GSCCECGCGRASSLCAVAHPSLIWRC 



660 



670 



680 



■|....|....| 



690 
.|....|.. 



700 



N0V6a wHlR^^Sg^iRNf!?LOljg!lllRF 

NOV6b W0iO2mKS§{3^R1 

gi 1 4885211 1 g3-Bs]5hg^5!5^>iJIIf(#i 

gi|l25340| Ags - K§AVYS§Sl- q[J}yST@RGS -QB^S 1 

gij 813443 9 1 KgsOgQEA§^- -gUST q£ 

gi 1 1079403 | Gf E^DSEYlSgL-QSyT^SgT-|^2l| 

gi 1 1706629 ) Ggs|22gQDP§|^-MgjFH|gS|KI 



PGRKTYIDP)«T 



PGQKTYIDP3T' 



GHS^PGSSTYffiDPfflTYEDPlKAVraEFAKE 



YID PSTYED PffiAVSE FAKE I 



WKTYffiD P|^ YED PSfflAVjaEFAKE 3 



PGETYIDPSTYEDPaSAWrEFgKEI 



710 



.|....|. 



720 
..|.. 



730 



740 



750 
|....| 



NOV6a 
NOV6b 

gi|488521l| 
gi | 125340 | 
gi|8134439 
gi(l079403 
gi|l706629 



dBsSi3ieSvigagefgevcsgrlkSpgpcreiBvaiktlkSg23^QRRd 




DfiS^IESVIGAGEFGEV, 



D2SHl@IEgVIGffiGEFGEVCSGRLKWPGKREinVAIKTLK2GY?jSKQRRD 




760 



770 



780 



790 



800 



FL^EAS IMGQFDHPNI ISLEG WT 



FLiSEASIMGQFDHPNI ISLEGWT 



FLSEAS I MGQFDHPN I ISLEGWTK 



NOV6a 
NOV6b 

gi|488521l) 
gi | 125340 | 

gi 1 8134439 1 mq ^f=V4AM»y»4y^UjHiJ\^Ui»i^ - 
gi 1 1079403 I f5l s l^f^4!M»y^U^il vy|H iAs{eifACT^ - 

gi)l706629] |J 



jrsfpaigveafcpsflragflnsiq 
Jrsfpaigveafcpsflragflnsiq 



LHEAS IMGQFDHPNI IfflLEGWTI 



NOV6a 



810 820 
....|....|....|....|....| 
APHPVPGGGSLPPRI PAG§ 



830 



840 



850 
••I 



PVMlfifflEYMENGSLDSFLRKSDGSFTVIQLV 
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PVMlB3SEYMENGSLDSPIiRK>SDGSFTVIQLV 



iPVMlBTEYMENGSIiDSFLRKSD^FTVIQIiV 



flrkSdgsftviqlv 



pvmihtesmengsldsflrwSdgsftviqlv 



PVMljBfrEYMENGSLDaFljSKiSDCSEFTVIQLV 



NOVSb APHPVPGGGSLPPRI PAGgj; 

gi 1 4885211 1 S§ 

gi 1 125340 | S^rfl ^ifga) ]^^ 

gi | 8134439 1 

gi|l079403| -S£ 

gi|l706629| 

860 870 880 890 900 



GMLRGIAaGMKYLSDMgYVHRDLAARNILVNSNLVCKVSDPGLSRVLEDD 



gmlrgiasgmkylsdmSyvhrdlaarioilwsnlvckvsdfglsrvledd 



GMLRGIAgGMKYLSDMSYVHRDLAARNIL0NSNLVCKVSDFGLSRVLEDD 



gi|l25340| MflHkTflJ^elM&^^ 



GMLRGI^GMKYLSDM@YVHRDLAARNILVNSNLVCKVSDFGiJiSRVLEDD 



gmlrgiaSgmkylSdmSyvhrdlaarnilvnsnlvckvsdfglsr 



GMLRGIAIGMKYLSDMSYVHRDIjAARNILSNSNLVCKVSDFGLSRVLEDD 



N0V6a 
N0V6b 

gi|488521l| 

gi|l25340| 

gi|8134439| 

gi|l079403| 

gi]l706629| 



910 



920 



|....|. 



930 
..|.. 



940 950 



eaayttIHggkipirwtapeaiayrkfSsasdSwsygivmwevmsyge 




EAAYTTlTaGGKIPIRWT^PEAIAYRKFTSASDVWSYGIVgg-WEVMSYGE 



GGKIPfflRWTAPEAIAYRKFTSASDVWSYGIVMWEVMSgGE 



AAYTTRgGGKIPIRWTAPEAIAYRKFTSASDVWSYGIVMWEVMSYGE 



IGKIPIRWTAPEAlfflYRKFTSASDVWSYGIVMWEVMSYGE 



JGKIPIRWTAPEAIAiaRKFTSASDWJSYGIVMWEVKSYG. 



N0V6a 
N0V6b 

gi|488521l| 
gi|l25340| 
gi | 8134439 | 
gi|l079403| 
gi|l706629| 



960 



970 



980 



990 



1000 



|....|. 



RPYW^MSNQDVI^IEEGYRXjPwPMSCPA^ 



RPYVJttMSNQDVI^IEEGYRLPBPMSCPAg^ 



rpywi&msnqdvisaEegyrlpSpmdcpaalqqlmldcwqkdrnSrpkf, 



PMDC PAALHQLMLDCWQKDRNHRPgF 



rpywSmsnqdvisaieegyrlp 



LHQLMLDCWQKDR 



SD 



RPYW^^•3«NQDVI^IE^YPXPBPMDCPSALHQLMLDCWQKDR^I£RPKF 



R P YVJjgMMNQDVI (2 A5SE E GY RLP[§PMD CP AAl^QLMLDCVJ QKDEN' 



1010 



1020 



1030 



1040 



1050 



N0V6a 
N0V6b 

gi|488521l| 
gi | 125340 | 
gi|8134439| 
gi | 1079403 | 
gi|l706629) 



LDKLIRNPSSL 



ilvmpespg|vp- -I^plSv^g{3S^ 

SliTSA^P'^Lgi^SNVglST^RBTGSEE.G 
^ATITgVPgQPjjLgRSIPglTAjlTt^^IJsg 

!rtglek§rt§ta0iSpssp||sqva^i5BJSqS 

'LSgGV^PBc^RTIP^JTSllNiBD^^ 
: iTOAS§RV§Tl3A@HGSIiGSGASR^SG|2J^ 



N0V6a 
N0V6b 

gi|488521lj 



1060 
..|... 



1070 



1080 



1090 



1100 



liBrGV^sJcSrSl^gTi 
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an 



gi 1 125340 | Si33^Pfi§iL' 

gi | 8134439 1 S^K^^TA^^I^§VI#IQg^T[3l^SSPS| 

gi 1 1079403 | g^gSpsS^^F^FSlfS 

gi 1 1706629 1 tE5}C^Bt^X| 



1110 
..)... 



KIQEKGFHV 
giil^lHIQEKGFHV 
ETQSKNGPVPV--- 

j|^Q§QQMQGRMVPV 



N0V6a 
N0V6b 

gi|488521l| 

gi|l25340| 

gi|8134439| 

gi|l079403| 

gi|l706629| 



Tables 6G lists the domain description from DOMAIN analysis results against NOV6. 
This indicates that the N0V6 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 6G. Domain Analysis of NOV6 

gnllPfam|pfam014Q4. EPHJbd, Ephrin receptor ligand binding domain. The Eph receptors, which 
bind to ephrins pfam00812 are a large family of receptor tyrosine kinases. This family represents 
the amino terminal domain which binds the ephrin ligand. 



CD-Length = 174 residues, 100.0% aligned 
Score = 345 bits (886), Expect = 6e-96 



Query : 


33 


QVVLLDTSTVMGELGWKTYPLNGTO^ 


92 






+V LLDT+T GELGW TYP GW+ ++ +DE+NRPI TYQVCNVMEPNQNNWLRTNWI 




Sbjct: 


1 


EVTLLDTTTATGELGWLTYP PGGWEEVSGLDENNR P IRTYQVCNVME PNQNNWLRTNWI P 


60 


Query: 


93 


O O O o o o 

RDAAQKIYVEMKFTLRDCNSIPWVLGTCKETFTLYYIESDESHGTKFKPSQYIKIDTIAA 


152 






R AQ++YVE+KFT+RDCNS+P VLGTCKETF LYY ESDE G ++ +QY K+DTIAA 




Sb j ct : 


61 


RRGAQRVYVELKFTVRD(^SLPGVLGTCKETFNLYYYESDEDVGPAWRENQYTKVDTIAA 


12 0 


Query: 


153 


DES FTQMDLGDR I LKLNTE IREVGP I ERKGFYL AFQD IGAC I ALVS VRVFYKKC 206 








DES FTQ +DLGDR+ + KLNTE +R VGP+ +KGFYLAFQD +GAC+ALVS VRVFYKKC 




Sb j ct : 


121 


DES FTQVDLGDRVMKLNTEVRS VGPLS KKGFYLAFQDVGACMAL VS VRVFYKKC 174 





The gene of invention is an ortholog of mouse EphA6 (also known as m-ehk2) which 
belongs to the superfamily of receptor tyrosine kinases, which constitute the largest family of 
oncogenes. This family includes prominent growth factor receptors such as those for 
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epidermal growth factor, platelet-derived growth factor etc. Members of this superfamily 
influence cell shape, mobility, differentiation and proliferation. 

Within this superfamily, the Ephrin (Eph) receptors constitute the largest subfamily. 
Eph receptors and their ligands, ephrins, are known to be involved in several normal 
developmental processes, including formation of segmented structures, axon guidance, cell 
adhesion and development of vasculature. Ephrin receptors are classified into two main 
subtypes: EphA receptors bind to GPI-anchored ephrin- A ligands, while EphB receptors bind 
to ephrin-B proteins that have a transmembrane and cytoplasmic domain. The EphA6 receptor 
is highly expressed in the mouse brain and inner ear, including the cochlea. This receptor is 
also differentially expressed relative to the other ephrin receptors in certain regions of the 
primate neocortex during development. In addition, it is found in the developing retina and 
optic tectum in the chicken. It may, therefore, be involved in the development of these 
structures. It shows the presence of conserved ephrin and protein kinase domains, similar to 
the protein of invention. The protein of invention, therefore, may be involved in the 
development and/or dysgenesis of a variety of tissues (see, Maisonpierre PC, et al., Oncogene 
1993 Dec;8(12);3277-88); Lee AM, et al, DNA Cell Biol 1996 Oct;15(10):817-25; Dodelet 
VC, et al. Oncogene 2000 Nov 20; 1 9(49):5614-9; Mellitzer G, et al, Curr Opin Neurobiol 
2000 Jun;10(3):400-8; Holder N, et al. Development 1999 May;126(10):2033-44; Matsunaga 
T, et al, Eur J Neurosci 2000 May;12(5):1599-616; Donoghue MJ, et al, J Neurosci 1999 Jul 
15;19(14):5967-79; Connor RJ, et al, Dev Biol 1998 Jan l;193(l):21-35, incorporated by 
reference). 

The ephrin domain (IPR001090) is a feature of ephrins and ephrin receptors. 
DPR000719 is a catalytic domain characteristic of eukaryotic protein kinases. In the N-terminal 
extremity of the catalytic domain there is a glycine-rich stretch of residues in the vicinity of a 
lysine residue, which has been shown to be involved in ATP binding. In the central part of the 
catalytic domain there is a conserved aspartic acid residue which is important for the catalytic 
activity of the enzyme. The fibronectin type HI repeat region (IPR001777) is an approximately 
100 amino acid domain, different tandem repeats of which contain binding sites for DNA, 
heparin and the cell surface. The superfamily of sequences believed to contain Fnin repeats 
represents 45 different families, the majority of which are involved in cell surface binding in 
some manner, or are receptor protein tyrosine kinases, or cytokine receptors. The sterile alpha 
motif (SAM) domain (1PR001660) is a putative protein interaction module present in a wide 
variety of proteins involved in many biological processes. SAM domains have been shown to 
homo-and hetero-oligomerize, mediating specific protein-protein interactions. This indicates 
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that the sequence of the invention has properties similar to those of other proteins known to 
contain these domains and similar to the properties of these domains. 

The disclosed NOV6a nucleic acid of the invention encoding an EphA6-like protein 
includes the nucleic acid whose sequence is provided in Table 6A or a fragment thereof. The 
invention also includes a mutant or variant nucleic acid any of whose bases may be changed 
from the corresponding base shown in Table 6A while still encoding a protein that maintains 
its EphA6-like activities and physiological functions, or a fragment of such a nucleic acid. 
The invention further includes nucleic acids whose sequences are complementary to those just 
described, including nucleic acid fragments that are complementary to any of the nucleic acids 
just described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 
In the mutant or variant protein, up to about 3 percent of the residues may be so changed. 

The disclosed NOV6b protein of the invention includes the EphA6-like protein whose 
sequence is provided in Table 6D. The invention also includes a mutant or variant protein any 
of whose residues may be changed from the corresponding residue shown in Table 6D while 
still encoding a protein that maintains its EphA6-like activities and physiological functions, or 
a functional fragment thereof. In the mutant or variant nucleic acids, and their complements, up to 
about 1 1 percent of the bases may be so changed. In the mutant or variant protein, up to about 3 
percent of the residues may be so changed. 

The above defined information for this invention suggests that EphA6-like proteins 
(NOV6) may function as a member of an Ephrin receptor family. Therefore, the NOV6 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The nucleic acids and proteins of NOV6 are useful in, for example, treatment of 
patients suffering from: hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
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immunodeficiencies, graft versus host disease, systemic lupus erythematosus, autoimmune 
disease, asthma, emphysema, scleroderma, allergy, ARDS, fertility, cancer, developmental 
disorders and other diseases, disorders and conditions of the like. 

The novel NOV6 nucleic acid encoding NOV6 protein, or fragments thereof, may 
further be useful in diagnostic applications, wherein the presence or amount of the nucleic acid 
or the protein are to be assessed. These materials are further useful in the generation of 
antibodies that bind immunospecifically to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

NOV6 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno specifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies 75 
section below. The disclosed NOV6a protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, contemplated NOV6a epitope is from 
about amino acids 50 to 125. In other embodiments, NOV6a epitope is from about amino 
acids 175 to 200, from about amino acids 210 to 400, or from about amino acids 420 to 675, 
from about 700 to 720, from about 760 to 780, from about 795 to 805, and from about 806 to 
950. The disclosed NOV6b protein has multiple hydrophilic regions, each of which can be 
used as an immunogen. In one embodiment, contemplated NOV6b epitope is from about 
amino acids 50 to 125. In other embodiments, NOV6b epitope is from about amino acids 175 
to 200, from about amino acids 210 to 400, or from about amino acids 420 to 675, from about 
720 to 740, from about 770 to 790, from about 795 to 805, and from about 806 to 950. This 
novel protein also has value in development of powerful assay system for functional analysis 
of various human disorders, which will help in understanding of pathology of the disease and 
development of new drug targets for various disorders. 

NOV7 

A disclosed NOV7 nucleic acid of 1607 nucleotides identified as SEQ ID NO:23 (also 
referred to as CG94323538) encoding a glucose transporter-like protein is shown in Table 7A. 
An open reading frame was identified beginning with an ATG initiation codon at nucleotides 
68-70 and ending with a TAG codon at nucleotides 1517-1519. 



Table 7A. 
NOV7 Polynucleotide 
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SEQIDNO:23 



TGGGTTTAACTGTGTCTTATAGGTGTTAGCAGAAAAACCTCTCTGTACAATGACAAGTGG 60 

CCACTGAG AACACTTTCTCATTTCTCATGAACTGCCCAATATTCTTAGCTGTGGATGGGG 120 

CAATGTTTTCCAGGTCTTCAAGTCATTTTACAACGAAACCTACTTTGAGCGACACGCAAC 180 

ATTCATGGACGGGAAGCTCATGCTGCTTCTATGGTCTTGCACCGTCTCCATGTTTCCTCT 240 

GGGCGGCCTGTTGGGGTCATTGCTCGTGGGCCTGCTGGTTGATAGCTGCGGCAGAAAGGG 300 

GACCCTGCTGATCAACAACATCTTTGCCATCATCCCCGCCATCCTGATGGGAGTCAGCAA 360 

AGTGGCCAAGGCTTTTGAGCTGATCGTCTTTTCCCGAGTGGTGCTGGGAGTCTGTGCAGG 420 

TATCTCCTACAGCGCCCTTCCCATGTACCTGGGAGAACTGGCCCCCAAGAACCTGAGAGG 480 

CATGGTGGGAACAATGACCGAGGTTTTCGTCATCGTTGGAGTCTTCCTAGCACAGATCTT 540 

CAGCCTCCAGGCCATCTTGGGCAACCCGGCAGGCTGGCCGGTGCTTCTGGCGCTCACAGG 600 

GGTGCCCGCCCTGCTGCAGCTGCTGACCCTGCCCTTCTTCCCCGAAAGCCCCCGCTACTC 660 

CCTGATTCAGAAAGGAGATGAAGCCACAGCGCGGCCTCTGAGGAGGCTGAGAGGCCACAC 720 

GGACATGGAGGCCGAGCTGGAGGACATGCGTGCGGAGGCCCGGGCCGAGCGCGCCGAGGG 780 

CCACCTGTCTGTGCTGCACCTCTGTGCCCTGCGGTCCCTGCGCTGGCAGCTCCTCTCCAT 840 

CATCGTGCTCATGGCCGGCCAGCAGCTGTCGGGCATCAATGCGATCAACTACTATGCGGA 900 

CACCATCTACACATCTGCGGGCGTGGAGGCCGCTCACTCCCAATATGTAACGGTGGGCTC 960 

TGGCGTCGTCAACATAGTGATGACCATCACCTCGGTGGTCCTTGTGGAGCGGCTGGGACG 1020 

GCGGCACCTCCTGCTGGCCGGCTACGGCATCTGCGGCTCTGCCTGCCTGGTGCTGACGGT 1080 

CTCTCCCCCCCCACAGAACAGGGTCCCCGAGCTGTCCTACCTCGGCATCATCTGTGTCTT 1140 

TGCCTACATCGCGGGACATTCCATTGGGCCCAGTCCTGTCCCCTCGGTGGTGAGGACCGA 1200 

GATCTTCCTGCAGTCCTCCCGGCGGGCAGCTTTCATGGTGGACGGGGCAGTGCACTGGCT 1260 

CACCAACTTCATCATAGGCTTCCTGTTCCCATCCATCCAGGAGGCCATCGGTGCCTACAG 1320 

TTTCATCATCTTTGCCGGAATCT^ 1380 

GGAGACCAAGGGCAAAACATTTGTGGAGATAAACCGCATTTTTGCCAAGAGAAACAGGGT 144 0 

GAAGCTTCCAGAGGAGAAAGAAGAAACCATTGATGCTGGGCCTCCCACAGCCTCTCCTGC 1500 

CAAGGAAACTTCCTTTTA GTGGCCCTGCATGAAGGACGGGAGCCCATATTCAAGGCTTCC 1560 
TTCTATGACAATGGGCCTCCCGGCCCCAGGCTCTGGGGAGGATAATA 



The disclosed NOV7 nucleic acid sequence, localized to chromosome 1, has 933 of 
1328 bases (70%) identity to a gb:GENBANK-ID :HUMGLUT5 |acc:M5553 1 . 1 mRNA from 
Homo sapiens (Human glucose transport-like 5 (GLUT5) mRNA, complete cds). 

A disclosed NOV7 polypeptide (SEQ ID NO:24) encoded by SEQ ID NO:23 is 483 
amino acid residues and is presented using the one-letter amino acid code in Table 7B. Signal 
P, Psort and/or Hydropathy results predict that NOV7 has a signal peptide and is likely to be 
localized at the plasma membrane with a certainty of 0.6000. In other embodiments, NOV7 is 
also likely to be localized to the golgi body with a certainty of 0.4000, to the endoplasmic 
reticulum (membrane) with a certainty of 0.3000, or the mitochondrial inner membrane with a 
certainty of 0.3000. The most likely cleavage site for a NOV7 peptide is between amino acids 
18 and 19, at: GWG-NV. 



Table 7B. 




NOV7 Polypeptide 




SEQ ID NO:24 




EHFLISHELPNILSCGWGNVFQVFKSFYNETYFERHATPMDGKLMLLLWSCTVSMFPLGG 


60 


LLGSLLVGLIiVDSCGRKGTLLINNI FAI I PAI LMGVSKVAKAFELI VFSRWLGVCAG I S 


120 


YSALPMYLGEIiAPKNLRGMVGTMTEVFVI VGVFLAQI FSLQAI LGNPAGWPVIjLALTGVP 


180 


ALLQLLTLPFFPESPRYSLIQKGDEATARPLRRLRGHTDMEAELEDMRAEARAERAEGHL 


240 


SVLHLCALRSLRWQLI.S 1 1 VLMAGQQIiSGINAINYYADTI YTSAGVEAAHSQYVTVGSGV 


300 


VNIVMTI TS WLVERLGRRHLLIiAGYGI CGSACLVLTVSPP PQNRVPELS YLGI I CVFAY 


360 


I AGHS I GPSPVP SWRTE I FLQS SRRAAFMVDGAVHWLTNFI I GFLFPS I QEAI GAYS FI 


420 


I FAGI CLIiTAI YI YWI PETKGKTFVE INRX FAKRNRVKLPEEKEETIDAGP PTAS PAKE 


480 



91 



WO 02/057453 



PCT/US01/50331 



| TSF | 

The disclosed NOV7 amino acid sequence has 272 of 455 amino acid residues (59%) 
identical to, and 348 of 455 amino acid residues (76%) similar to, the 501 amino acid residue 
ptnr:SWISSPROT-ACC:P22732 protein from Homo sapiens (Human) (GLUCOSE 
TRANSPORTER TYPE 5, SMALL INTESTINE (FRUCTOSE TRANSPORTER)). 



NOV7 also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 7C. 



Table 7C. BLAST results for NOV7 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi 1 17441225 |ref |XP 

UDU*tZ*t • JL \ 

(XM_060424) 


similar to 
soiuuc carrier 
family 2 
(facilitated 
glucose 
transporter) , 
member 5 (H. 
sapiens) [Homo 
sapiens] 


524 


98 


98 


0.0 


gi| 1170105 |sp|P434 

97 1 fiTR^ T?2VT 


Solute carrier 

*F ami 1 \r O 

facilitated 
glucose 
transporter, 
member 5 
(Glucose 
transporter 
type 5, small 
intestine) 
(Fructose 
transporter) 


502 


57 


77 


e-146 


gi | 13929044 |ref |NP 
113929.1 
(NMJ)31741) 


solute carrier 
family 2 
(facilitated 
glucose 
transporter) , 
member 5 
[Rattus 
norvegicus] 


5Q2 


57 


78 


e-146 


gi | 2 04416 |gb | AAA02 
627. 1| (L05195) 


fructose 
transporter 
[Rattus 
norvegicus] 


502 


57 


77 


e-146 
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gi I 9789967 |ref[NP 


solute carrier 


501 


56 


<75 


e-140 


062715. 1| 


family 2 










(NM_019741) 


(facilitated 
glucose 
transporter) , 
member 5; 
fructose 
transporter 
[Mus musculus] 











The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 7D. 

Table 7D. Information for the ClustalW proteins 

1) NOV7 (SEQ ID NO:23) 

2) gi|l7441225| (SEQ ID NO: 64) 

3) gi | 1170105 | (SEQ ID NO: 65) 

4) gi|l3929044| (SEQ ID NO:66) 

5) gi | 204416 | (SEQ ID NO: 67) 

6) gi | 9789967 | (SEQ ID NO: 68) 



10 20 30 40 50 

— I — I — I — I I I I I 

NOV7 EH§LISj&EPS|i 

gi 1 17441225 | FflM^GTPPPTPsiEE^QPTtllJ^ 

33 SS^533SHS3 F IS 



gi | 11701051 
gi | 13929044 | 
gi|204416| 
gi | 9789967 | 




FGSSFQYGYNVAAVN 



^TGSLTLVLALATjSAAFGSSFQYGYNVAAVN 



jfAAFGSS FQYG YNVAAVN 



JTG§LTLVLALATmAAFGSSFQYGYNVAAVN 



NOV7 

gijl7441225| 
gi | 1170105 | 
gi | 13929044 | 
gi | 204416 | 
gi | 9789967 1 



60 



70 



80 



90 



100 



....|....|.. 
- -IiSCGW(^VF§VF|s| 
VGTSCGWGlVFjQVF^i 




SPSEFMQQFYNDTYYDRNiSENIESFTLTLLWSLTVSMFPFGG 



SPSEFMQQFYNDT' 



SPSEFMQQFYNDTYYDRNRSENIESFTLTLLWSLTVSMFPFGG 



^PSEFMQQFYNDTYYDRNBENIESFTLTLLWSLTVSMFPFGG 



110 



120 



130 



140 



150 



NOV7 

gi 1 17441225) 
gi 1 1170105 1 
gi|l3929044| 
gi 1 204416 [ 
gi 1 9789967 | 




LVNfflLGRKGALLFNNI FS I LPAILMGCSKI AKS FEM I I^SR 



FIGSnWGBLVNSLGRKGALLFNNIFSILPAILMGCSKIAKSFEOIISSR 



FlGSDiiVGaLVNffiLGRKGALLFNNIFSILPAILMGCSKIAKSFEQIISSR 



ALLFNNIFSILPAIHMGCSRlAfflSFEffll 



160 170 180 190 200 

.... | .... | .. . . |....|....|... . | .... | .... | .... | .... | 

Nov? WESBBt^a^^BB^B^BiitB^fS^B 
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iLLVGICAGISSNWPMYLGSLAPKNLRGALGVQPQLFITVGlLVAQLFGL 
^LVGICAGTSSNX^ 



gi|l7441225| 

gi|H70105| 

gi|l3929044| 

gi|204416| 

gi|9789967| 



LiLVG I C AG I S S NW PM YLG E LA P KN LRG ALG VwP QL F I VG I LVAQLFG I 



NOV7 

gi|l7441225| 
gi|ll70105| 
gi | 13929044 | 
gi | 204416 | 
gi|9789967| 



210 
..|.. 



220 
..|.. 



230 



250 



PA 



240 
|....|....| 

sfSESGg^TgRg 



2GWP5LL2LTGVPAgLQLL£jLPFFPESPRY 



wpBllSltgvpa2lqll5lpffpespry 



jGWPgLLGLTGVPAGLQLLLLPFFPESPRYLLIQKKSjEgAAE 



rs5la§e^gwpSllgltgvpaglqllllpftpesprylliqkkSe^ 



llgltgvpaglqllllpffpesprylliqkk&e&aae) 



rsBlaSeSgwpSllgltgvpaglqllllpffpesprylliqkio; 



N0V7 

gijl7441225 
gi 1 1170105 1 
gi I 13929044 
gi|204416| 
gi | 9789967 | 



260 270 280 290 300 

1 | 1 | 1 | 1 | | 1 

pffRRffi^Tf^Afa)!^^ 
| ISRRiSEKTg^^ 



DTjSLRGi 



alqtlrgwkdv^emeeirkedeaekaagfisvvjklfSmqslrwqlisui 



deaekaagfisvw 



LQTLRGWKDVSffiEMEEIRKEDEAEKAAGFISVWKLFraMQSLRWQLIS 



ALQTMRGWKDVSaEMEEIRKEDEAEKAAGFISVWKLFflMQSLRWQLISffil 



310 320 330 340 350 

| | | 1 | | 1 j 1 | 

N0V7 LMAkWdJESfig^^ 
gi 1 17441225 | Ml ftkfeMdJMtfaflklfaraE^ ^ 

gi|ii7oio5| HE^^EBEffiBBB^^SSBCTB^^BSlil ^S 



vlmagqqlsgmnaiiSyyadSiySsag 



vlmagqqlsgvnaiyyyadqiylsagvksiSdvqyvtagtgavnvfmti 



VLMHGQQLSGWAIYYYADQIYLSAGVKSSDVQYVTAGTGAVNVFiViTiJE'T 



VLMAGQQLSGVNAIYYYADQIYLSAGVKSSDVQYVTAGTGAVNVFMTiMT 



VLMAGQQLSGVNAIYYYADQIYLSAGVKStS'DVQYVTAGTGAVNVFMT^T 



N0V7 

gi|l7441225| 
gi | 1170105 | 
gi | 13929044 | 
gi | 204416 | 
gi|9789967| 



360 370 380 

|....|....|....|....|....|....| 



390 



400 



iSPPPiSRgPEjji 

LVP1 



|FA 



cSsACjJVLTVWL 



vfwelwgrrSlllRgfstclSacmvltvalalqntiswmpySsivcviv 



VFWELWGRRfflLLLSGFSTCL'liiACyVLTVALALQNTISVJMPYffiSIVCVIV 



VFWELWGRRSLLLSGFSTCL't^CMVLTVALALQNTISWMPYffiSIVCVI 



N0V7 

gi | 17441225 | 
gi|ll70105| 
gi|l3929044| 
gi | 204416 | 
gi | 9789967 | 



410 
..|.. 



420 430 
..|....|....|.. 



440 
..|.. 



450 



Iyvigh 




GPS PI PAL 1 




ITEIFLQSSRPgAYMIGGSVHWLSNFIVGLIFPFl 




yvighaE 


GPSPIPALj 


SlTEIFLQSSRPgAYMIGGSVHWLSNFIVGLIFPF 




YVIGHAffi 


GPSPIPAL 


aiTEIFLQSSRPHAYMIGGSVHWLSNFIVGLIFPF 






GPSPIPALj 


i? 
u. 


ITEI FLQSSRPjjjAYMIGGSVHWLSNFgVGLI FPF| 



460 470 480 490 
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NOW 

gi|l7441225| 
gi 1 1170105 [ 
gi|l3929044| 
gi | 204416 | 
gi | 9789967 | 



NOV7 

gi) 17441225 | 
gi | 1170105 | 
gi | 13929044 | 
gi|204416| 
gi | 9789967 | 



I 



i — — i . 

YVj 



GSYSFI I FA^ICLLTgi YI^jVjjPETKGjSTFVEINj^I FAKjgNjgV] 



PETKGjSTFVEINraiFAK@N!3v 



G2YSFIIFAglCLLT2IYI 



IQffiGLG PYS FI I FAfllCIiLTSl YI FM WPSTKGRTF VE INQI FAKKNWVS 



IQBGLGPYSFIIFABlCLIiTBlYIFMVVPETKGRTFVEINQIFAKKNSiVS 



IOffGLGPYSFIIFAHICaliTUlYIFMWPETKGRTFBEIBQIFmKNravS 



510 

!....(.. 



520 
..|....|. 
'ASPAKETSF 
'ASPAKETSF 



dvypekee<3elS3lppa332eq 



|dvypekee$el<5 


SlppaJj 




|DVYPEI<EEjgELg 


JgLPPAjJ 



DVYPSKEE 



Table 7E lists the domain description from DOMAIN analysis results against NOV7. 
This indicates that the N0V7 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 7E. Domain Analysis of NOV7 

gnl[Pfam|pfam00083, sugarjr, Sugar (and other) transporter. 

CD-Length = 447 residues, 96.6% aligned 
Score = 246 bits (629), Expect = 2e-66 



Query : 21 FQVFKS F YKTETYFERHATFM DGKLIttLLWSCTVSMFPI/GGiLGSIiLVGI/iVDSCGR 

76 

V F F + +L VS+F +G +GSL G L D GR 

Sbjct : 16 TGVIGGFATLIDFLFFFGGLTSSGSCAESTVLSGLWSIFFVGRPIGSLFAGKLGDRFGR 



75 

Query : 7 7 KGTLLINNIFAI IPAILMGVSKVAKAFELIVFSRWLGVCAGIS YSALPMYLGELAPKNL 
136 

K +LLI + +1 -f+L G++ A F L++ RV++G+ G + +PMY+ E+APK L 
Sb j ct : 76 KKSLL I GLVLFVI GSLLSGLAPGA - - FYLLI VGRVLVGLGVGGAS VLVPMYI SEI APKAL 
133 

Query : 137 RGMVGTMTEVFVI VG VFLAQI FS LQAI LGNPAGWPVLLALTGVPALLQLLTLPFFPES PR 
196 

RG +G++ ++ + +G+ +A I L N GW + L L VP ALL L+ L F PESPR 

Sb j c t : 134 RGALGS L YQLG I T IG ILVAAI IGLGLNKTNNWGWRI PLGLQLVPALLLLIGLLFLPES PR 
193 

Query r 197 YSLIQKGDEATARPLRRLRGHTDMEAELB^^ 
256 

+ +++ E L +LRG D++ E+++ +AE A + + R +LL 

Sb j ct : 194 WLVLKGKLEEARAVLAKLRGVEDVDQEIQEEKAELEAGVSSEKAGLELF- -RGRTRQRLL 
251 

Query ; 257 SI IVLMAGQQLSGINAINYYADTI YTSAGVEAAHSQYVTVGSGWNI VMTITSWLVERL 
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316 

++L QQL-fGINAI YY+ TI+ S G-f + + VT+ GWN V T ++ LV+R 
Sb j ct : 2 52 MGVMLQI FQQLTGINAI FYYS PTI FKSVGMSDS VALLVTI IVGWNFVATFVAI FLVDRF 
311 

Query : 3 17 GRRHLLLAGYG I CGS ACLVliTVS PPPQNRVPELS YLGI I CVF AY I AGHS I GP S PVPS WR 
376 

GRR LLL G L-fL V+ P + 1+ + +IA ++G P+P V+ 

Sbj ct : 312 GRRPLLLLGAAGMAICFLILGVA-LLLI^KPGAGIVAIVFILLFIAFFALGWGPIPWVIL 
370 

Query: 3 77 TEIFLQSSRRAAFMVDGAVHWLTNFIIGFLFPSIQEAIG-AYSFIIFAGICLLTAIYIYV 
435 

+E+F R A + A +WL NFIIGFLFP I AIG Y F+ FAG+ +L +++Y 
Sb j c t : 3 71 SELFPTGVRSKAMALATAANWLANFI 
430 

Query: 43 6 VI PETKGKTFVE INR I F 452 
+PETKG+T EI+ 4-F 

Sb j Ct : 431 FVPETKGRTLEE IDELF 447 



Sugar transport is a critical feature of many cell types in the body as energy storage 
and metabolism or defects thereof can cause a variety of human diseases. For example, 
glucose tranporter 4 (GLUT4) is critical to insulin-sensitive glucose uptake. Novel sugar 
transporters can be important for obesity, diabetes, and cancer targets (see, Hundal HS, et al., 
Adv Exp Med Biol 1998;441:35-45). 

Biochemical and immunocytochemical studies have revealed that, in addition to 
GLUT1 and GLUT4, human skeletal muscle also expresses the GLUT5 hexose transporter. 
The subcellular distribution of GLUT5 is distinct from that of GLUT4, being localised 
exclusively in the sarcolemmal membrane. The substrate selectivity of GLUTS is also 
considered to be different to that of GLUT1 and GLUT4 in that it operates primarily as a 
fructose transporter. Consistent with this suggestion studies in isolated human sarcolemmal 
vesicles have shown that fructose transport obeys saturable kinetics with a Vmax of 477 +/- 37 
pmol.mg protein-1 min-1 and a Km of 8.3 +/- 1 .2 mM. Unlike glucose uptake, fructose 
transport in sarcolemmal vesicles was not inhibited by cytochalasin B suggesting that glucose 
and fructose are unlikely to share a common route of entry into human muscle. Muscle 
exercise, which stimulates glucose uptake through the increased translocation of GLUT4 to the 
plasma membrane, does not increase fructose transport or sarcolemmal GLUT5 content. In 
contrast, muscle inactivity, induced as a result of limb immobilization, caused a significant 
reduction in muscle GLUT4 expression with no detectable effects on GLUTS. The presence 
of a fructose transporter in human muscle is compatible with studies showing that this tissue 
can utilise fructose for both glycolysis and glycogenesis. However, the full extent to which 
provision of fructose via GLUTS is important in meeting the energy requirements of human 
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muscle during both physiological and pathophysiological circumstances remains an issue 
requiring further investigation. 

The disclosed NOV7 nucleic acid of the invention encoding a glucose transporter-like 
protein includes the nucleic acid whose sequence is provided in Table 7A or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 7 A while still encoding a protein that 
maintains its glucose transporter-like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 30 percent of the bases may be so changed. 

The disclosed NOV7 protein of the invention includes glucose transporter-like protein 
whose sequence is provided in Table 7B. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
7B while still encoding a protein that maintains its glucose transporter-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 41 percent of the residues may be so changed. 

The protein similarity information, expression pattern, and map location for the 
glucose transporter-like protein and nucleic acid (NOV7) disclosed herein suggest that NOV7 
may have important structural and/or physiological functions characteristic of glucose 
transporter family. Therefore, the NOV7 nucleic acids and proteins of the invention are useful 
in potential diagnostic and therapeutic applications. These include serving as a specific or 
selective nucleic acid or protein diagnostic and/or prognostic marker, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed, as well as potential therapeutic 
applications such as the following: (i) a protein therapeutic, (ii) a small molecule drug target, 
(iii) an antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), (iv) a 
nucleic acid useful in gene therapy (gene delivery/gene ablation), and (v) a composition 
promoting tissue regeneration in vitro and in vivo. 
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The NOV7 nucleic acids and proteins of the invention are useful in potential diagnostic 
and therapeutic applications implicated in various diseases and disorders described below 
and/or other pathologies. For example, the compositions of the present invention will have 
efficacy for treatment of patients suffering from obesity, diabetes, cancer, inflammation, CNS 
diseases and other diseases, disorders and conditions of the like. The NOV7 nucleic acid, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV7 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. For example the disclosed NOV7 protein have multiple hydrophilic regions, 
each of which can be used as an immunogen. In one embodiment, contemplated NOV7 
epitope is from about amino acids 20 to 40. In other embodiments, contemplated NOV7 
epitopes are from amino acids 200 to 250, from amino acids 260 to 265, from amino acids 360 
to 365, or from amino acids 440 to 460. This novel protein also has value in development of 
powerful assay system for functional analysis of various human disorders, which will help in 
understanding of pathology of the disease and development of new drug targets for various 
disorders. 

NOV8 

A disclosed NOV8 nucleic acid of 3270 nucleotides identified as SEQ ID NO:25 (also 
designated as Acc. No. CG95545-01) encoding a novel Type la Membrane Sushi-Containing 
Domain-like protein is shown in Table 8A. An open reading frame was identified beginning 
with an ATG initiation codon at nucleotides 309-31 1 and ending with a TGA codon at 
nucleotides 2550-2552. 



Table 8A. 
NOV8 Polynucleotide 
SEQ IP NO:25 

CGGGGCTCTGCGTCAGCTGTGTCATTATCCGATGAGTGTCTGTCCCCCTTTGCGAATGTGAGCGGCGAGA 
GGGCAGCAAGTGCGGAGCCAGAGACGGACGCGGAACGGGCGTGTCCTAAGCCCAGGCCCCGACAGGAGGA 
AGGACCCGCGCTCTGCGGCCTCCCGGGGACCCCGCAGCGCCCCCCGCTTCCCTCGGCGGCGCCGGAAGCC 
GCCGGCTGGTCCCCTCCCCGCGGCGCCTGTAGCCTTATCTCTGCACCCTGAGGGCCCCGGGAGGAGGCGC 
GGGCGCGCCGGGAGGGACCGGCGGCGGCATGGGCCGGGGGCCCTGGGATGCGGGCCCGTCTCGCCGCCTG 
CTGCCGCTGTTGCTGCTGCTCGGCCTGGCCCGCGGCGCCGCGGGAGCGCCGGGCCCCGACGGTTTAGACG 
TCTGTGCCACTTGCCATGAACATGCCACATGCC^ 

TGGATTTGTAGGGAACGGGAGFGACTCAGTGTGTTGATAAAAATGAGTGCCAGTTTGGAGCCACTCTTGT 
CTGTGGGAACCACACATCTTGCCACAACACCCCCGGGGGCTTCTATTGCATTTGCCTGGAAGGATATCGA 
GCCACAAACAACAACAAGAGATTCATTCCCAACGAT^ 
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TTTCTGGCCTGTGCAGGCATGGAGGGCGATGCGTGAAC^CTCATGGGAGCTTTGAATGCTACTGTATGGA 
TGGATACTTGCCAAGGAATGGACCTGAACCTTTCCACCCGACCAC^ 

GACTGTGGTACCCCTCCTGAGGTTCCAGATGGCTATATCATAGGAAATTATACGTCTAGTCTGGGCAGCC 
AGGTTCGTTATGCTTGCAGAGAAGGATTCTTCAGTGTTCCAGAAGATACAGTTTCAAGCTGCACAGGCCT 
GGG CACATGGC&GTCCCCAAAATTACATTGCCAAGAGATCAAC^ 

GCCATCTTGGTAGGAAATCACAGCTCCAGGCTGGGCGGTGTGGCTCGCTATGTCTGTCAAGAGGGCTTTG 

AGAGCCCTGGAGGAAAGATCACTTOTGTTTGCACAGAGAAAGGCACCTGGAGAGAAAGTACTTT 

CACAGAAATTCTGACAAAGATTAATGATGTATCACTG 

TCAAGAAGAATAAACCCCAAGATCTCATATGTGATATCCATAAAAGGACAACGGTTGGACCCTATGGAAT 
CAGTTCGTGAGGAGACAGTCAACTTGACCACAGACAGCAGGACCCC7VGAAG 

AGGCACCAACTACACCGTGAACATCTCCACAGCACCTCCCAGGCGCTCGATGCCAGCCGTCATCGGTTTC 
CAGACAGCTGAAGTTGATCTCTTAGAAGATGATGGAAGT^ 

TGAAATTGAACAGGCGTTCTAGGAAAGTTGGATCAGAACACATGTACCAATTTACCGTTCTGGGTCAGAG 

GTGGTATCTGGCTAACTTTTCTCATGCAACATCGTTTAACTTCACAACGAGGGAACAAGTGCCTGTAGTC 

TGTTTGGATCTGTACCCTACGACTGATTATACGGTGAATGTGACCCTGCTGAGATCTCCTAAGCGGCACT 

CAGTGCAAATAACAATAGCAACTCCCCCAGCAGTAAAACAGACCATCAGTAACATTTCAGGATTTAATGA 

AACCTGCTTGAGATGGAGAAGCATCAAGACAGCTGATATGGAGGAGATGTATTTATTCCACATTTGGGGC 

CAGAGATGGTATCAGAAGG7ATTTGCCCAGGAAATGACCTTTAATATCAGTAGCAGCAGCCGAGATCCCG 

AGGTGTGCTTGGACCTACGTCCGGGTACCAACTACAATGTCAGTCTCCGGGCTCTGTCTTCGGAA 

TGTGGTCATCTCCCTGACAACCCAGATAACAGAGCCTCCCCTCCCGGAAGTAGAATTTTTTACGGTGCAC 

AGAGGACCTCTAC(^CGCCTCAGACTGAGGAAAGCCAAGGAG^^ 

TGTTAGTGCTTCCCCTGGCCCTCCAAAGCACATTTTCTTGTGATTCTGAAGGCGCTTCCTCCTTCTTTAG 
CAACGCCTCTGATGCTGATGGATACGTGGCTGCAGAACTACTGGCCAAAGATGTTCCAGATGATGCCATG 
GAGATACCTATAGGAGACAGGCTGTACTATGGGGAATATTATAATGCACCCTTGAAAAGAGGGAGTGATT 
ACTGCATTATATTACGAATCACAAGTGAATGGAATAAGGTGAGAAGACACTCCTGTGC^GTTTGGGCTCA 
GGTGAAAGATTCGTCACTC7VTGCTGCTGCAGATGGCGGGTGTTGGACTGGGTTCCCTGGCTGTTGTGATC 
ATTCTCACATTCCTCTCCTTCTCAGCGGTGTGATGGC^^ 

CTGGGCAGGTGTTCTGGCAGCTTCTCAGGTGCCCGCACAGAGGCTCCGTGTGACTTCCGTCCAGGGAGCA 

TGTGGGCCTGCAACTTTCTCCATTCCCAGCTGGTCCCCATTCCTGGATTTAAGATGGTGGCTATCCCTGA 

GGAGTCACCATAAGGAGAAAACT(^GGAATTCTGAGTCTTCCCTGCTACAGGACCAGTTCTGTGCAATGA 

ACTTGAGACTCCTGATGTACACTGTGATATTGACCGAAGGCTACATACAGATCTGTGAATCTTGGCTGGG 

ACTTCCTCTGAGTGATGCCTGAGGGTCAGCTCCTCTAGACATTGACTGCAAGAGAATCTCTGCAACCTCC 

TATATAAAAGCATTTCTGTTAATTCATTCAGA 

TTGGGCTAGAGTTTGACTTTATGAAGGAGGTCATTGAAAAAGAGA^ 

GCACTTTAGAAACAGTACTTTTCCTATAATTAGTTGATATACTAATGAGAAAATATACTAGCCTGGCCAT 
GCCAATAAGTTTCCTGCTGTGTCTGTTAGGC^GCATTGCTTTGATGCAATTTCTATTGTCCTATATAITC 
AAAAGTAATGTCTACATTCCAGTAAAAATATCCCGTAATTAAGAAAAAAAA 



In a search of sequence databases, it was found, for example, that the nucleic acid 
sequence of this invention has 2428 of 2431 bases (99%) identical to a gb:GENBANK- 
ID:HSM802135|acc:ALl 37432.1 mRNA from Homo sapiens (Homo sapiens mRNA; cDNA 
DKFZp761E1824 (from clone DKFZp761E1824); partial cds). 

The disclosed NOV8 polypeptide (SEQ ID NO:26) encoded by SEQ ID NO:25 has 
747 amino acid residues and is presented in Table 8B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV8 is a Type la membrane protein, 
has a signal peptide, and is likely to be localized at the plasma membrane with a certainty of 
0.9190. In other embodiments, NOV8 may also be localized to the endoplasmic reticulum 
(membrane) with a certainty of 0.100, and lysosomes with a certainty of 0.2000. The most 
likely cleavage site for NOV8 is between positions 29 and 30, AAG-AP. 
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Table 8B. 
NOV8 Polypeptide 

SEQ ID NO:26 

MGRGPWDAGPSRIUjLPLLLLIiGLARGAAGAPGPDGLDVCATCHEHATCQQREGKKI CI CNYGFVGNGRTQ 
CVDKNECQFGATLVCGNHTSCHNTPGGFYCI CLEGYRATNNNKTFI PNDGTFCTDIDECEVSGLCRHGGR 
CWTHGSFECYCMDGYIjPRNGPEPFHPTTDATSCTEIDCGTPPEVPDGYI I GNYTSSLGSQVRYACREGF 
FSVPED WSSCTGLGTWESPKLHCQEINCGNPPEMR PGGKI TSV 

CITSKGTWRESTLTCTEILTKINDVSk^ 

TDSRTPEVCLALYPGTNYTWISTAPPRRSMPAVIGFQTAEVDLLEDDGSFNISIFN^ 
GSEHMYQFTVLGQRVmiANFSHATSFNFT^ 

AVKQTI SNI SGFNETCLRWRSIKTADMEEMYLFHI WGQRWYQKEFAQEMTFNI SS SSRDPEVCLDLRPGT 
NY]WSLRALSSELPWISLTTQITEPPLPEVEFFT^ 

TFSCDSEGASSFFSNASDADGYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 
WNKVRRHSCAWAQVKDSSIiMLIiQMAGVGLGSIAWIILTFLSFSAV 



A search of sequence databases reveals that the NOV8 amino acid sequence has 570 of 
570 amino acid residues (100%) identical to, and 570 of 570 amino acid residues (100%) 
similar to, the 570 amino acid residue ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo 
sapiens (Human) (HYPOTHETICAL 63.7 KDA PROTEIN)(Fig. 3B). 

NOV8 maps to chromosome 1 lpl5.3, and is found in at least Adrenal 
Gland/Suprarenal gland, Amygdala, Aorta, Bone Marrow, Brain, Colon, Dermis, Duodenum, 
Heart, Hippocampus, Hypothalamus, Kidney, Liver, Lung, Lymph node, Lymphoid tissue, 
Pancreas, Pituitary Gland, Placenta, Retina, Small Intestine, Spinal Chord, Spleen, Substantia 
Nigra, Synovium/Synovial membrane, Testis, Thalamus, Urinary Bladder, Uterus. This 
information was derived by detennining the tissue sources of the sequences that were included 
in the invention including but not limited to SeqCalling sources, Public EST sources, 
Literature sources, and/or RACE sources. 

NOV8 also has homology to the amino acid sequence shown in the BLASTP data 
listed in Table 8C. 



Table 8C. BLAST results for NOV8 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi|H360234|pir| |T 
46261 


hypothetical 
protein 

DKFZp761E1824.1 
- human 
(fragment) 


570 


100 


100 


0.0 


gi |17402220 emb|CA 
D13445.ll 
(AL138756) 


bA401 . 1 (novel 
protein) [Homo 
sapiens] 


620 


100 


100 


0.0 


gi| 16552183 |dbj |BA 
B71259.ll 
(AK056704) 


unnamed protein 
product [Homo 
sapiens] 


570 


98 


98 


0.0 



100 



WO 02/057453 



PCT/US01/50331 



gi | 14740162 |ref|XP 
039183. l| 
(XM_039183) 


hypothetical 
protein 
DKFZp761E1824 
[Homo sapiens] 


1037 


100 


100 


0.0 


gi 10438017 |dbj |BA 
B15149.ll 
(AK025486) 


unnamed protein 
product [Homo 
sapiens] 


409 


100 


100 


0.0 



The homology of these sequences is shown graphically in the ClustalW analysis shown 
in Table 8D. 

Table 8D. Information for the ClustalW proteins 

1) NOV8 (SEQ ID NO: 25) 

2) NOV9 (SEQ ID NO: 27) 

3) gi | 11360234 | (SEQ ID NO: 69) 

4) gi | 17402220 | (SEQ ID NO: 70) 

5) gi 1 16552183 | (SEQ ID NO: 71) 

6) gi| 14740162) (SEQ ID NO:72) 

7) gi | 10438017 | (SEQ ID NO: 73) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 

NOV8 MGRGPWDAGPSRRLLPLLLLLGLARGAAGAPGPDGLDVCATCHEHATCQQ 

NOV9 MGRG PWDAGPSRRLLPLIjLLLGIiARGAAGAPG PDGbDVC ATCHEHATCQQ 

gi|ll360234| 

gi|l7402220| 

gi 1 16552183 | 

gi|l4740162| 

gi [10438017 | 

60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
NOV8 REGKKI CI CNYGFVGNGRTQC VD KNECQFGATLVCGNHTSCHNTPGGFYC 

NOV9 REGKKI CI CNYGFVGNGRTQCVDKNECQFGATLVCGNHTSCHNTPGGFYC 

gi | 11360234 | 

gi | 17402220 | 

gi | 16552183 | 

gi|l4740162| 

gi|l0438017| 

110 120 130 140 150 

....|....!....|....|....|....|....|....|....|....| 

NOV8 ICLEGYRATNNNKTFIPNDGTFCTT)IDECEVSGLCRHGGRCVNTHGSFEC 

NOV9 I CLEG YRATNNNKT F I PNDGTFCTDIDECEVSGLCRHGGRCVNTHGSFEC 

gi | 11360234 | 

gi 1 17402220 | ECEVSGLCRHGGRC VNTHGS FEC 

gi | 16552183 | 

gi | 14740162 | 

gi|l0438017| 



160 



170 



180 



190 



200 
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NOV8 
NOV9 

gi 1 11360234 | 
gi|l7402220| 
gi|l6552183| 
gi|l4740162| 
gi|l0438017| 



NOV8 
NOV9 

gi| 11360234 | 
gi 1 17402220 | 
gi|l6552183| 
gi| 14740162 | 
gi|l0438017| 



NOV8 
NOV9 

gi| 11360234 | 
gi|l7402220| 
gi|l6552183) 
gi|l4740162| 
gi|l0438017| 



NOV8 
NOV9 

gi|ll360234| 
gi| 17402220 | 
gi|l6552183| 
gi|l4740162| 
gi|l0438017| 



NOV8 
NOV9 

gi|H360234| 
gi|l7402220| 
gi 1 16552183 | 
gi|l4740162| 
gi|l0438017| 



NOV8 



....|....|....|....|....|.. 
YCMDGYLPRNGPEPFHPTTDATSCTEI 
YCMDG YLPRNG PE PFH PTTDATS CTE I 

YCMDGYLPRNGPEPFHPTTDATSCTEI 
- -MDGYLPRNGPEPFHPTTDATSCTEI 



DCGTPPEVPDGYI IGNYTSSLGS 



DCGTPPEVPDGYI IGNYTSSLGS 



DCGTPPEVPDGYI IGNYTSSLGS 



DCGTPPEVPDGYI IGNYTSSLGS 



DCGTPPEVPDGYI IGNYTSSLGS 



210 
..|.. 



220 



230 



|....| 



240 



250 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAI 7 ' 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAII 



260 



270 



280 



290 



300 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILT 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILT 



VGNKSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILT 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILT 



310 320 330 340 350 



INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 
INDVSLFNDTCVRV3QINSRRINPKI SYVIS IKGQRLDPMESVREETVNLT 
INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 
INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 
INDVSLFNDTCVRWQIHSRRINPKI SYVI S I KGQRLDPMBSVREETVNLT 
INDVSLFNDTCVRWQINSRRINPKISWIS IKGQRLDPMESVREETVNLT 



360 



370 
..|.. 



380 



390 



400 
-I 



iDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPFRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



410 



420 



430 



440 



450 



FNI S I FNETCLKLNRRS RKVG S EHMYQFTVLGQRWYLANF SHATS FNFTT 
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NOV9 

gi (11360234 | 
gi|l7402220| 
gi | 16552183 | 
gi| 14740162 | 
gi| 10438017 | 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSKATSFNFTT 



FNISIFNETCLKLNRRSRKVGSBHMYQFTVLGQRWYLANFSHATSFNFTT 



FNI S I FNETCLKLNRRSRKVGS ehmyqftvlgqrwylanfshatsfnftt 



p'NISIFNETCLKLWRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTi 



FNISIFNETCLKLMRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



460 



470 



480 490 



500 



N0V8 
N0V9 

gi| 11360234 | 
gi | 17402220 | 
gij 16552183 | 
gi 1 14740162 | 
gi | 10438017 | 



REQVP WCLDLYPTTDYTVNVTLLRS PKRHSVQITI ATPPAVKQTI SNI S 



3 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNI. 



REQV PWC LDL Y PTT D YT VN VT LLRS P KRH SVQITIATPP AV KQT I SN I S 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVP WCLDLYPTTD YTVNVTLLRS PKRHSVQI TI ATP PAVKQTI SNI S 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



N0V8 
N0V9 

gi | 11360234 | 
gi|l7402220| 
gi| 16552183 | 
gi 1 14740162 1 
gij 10438017 | 



510 



520 



530 540 



550 



I 



|....| 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



lfhiwgqrwyqkefaqemtfn: 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



560 



570 



580 



590 



600 



N0V8 
N0V9 

gi | 11360234 | 
gi | 17402220 | 
gi | 16552183 j 
gi | 14740162 | 
gi|l0438017| 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISIjTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



WCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



E VCLD LRPGTN YNVS LRALSS ELP WI S LTTQ I TEPPL PE VE F FTVHRG P 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



NOV8 
N0V9 

gi | 11360234 | 
gi | 17402220 | 
gi | 16552183 | 
gi|l4740162| 
gi | 10438017 I 



610 



620 



630 640 650 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSWASDAD 



LPRLRLRKAKEKNGP I S SYQVLVLPLALQ STFSCDS EGAS S F F SNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPIiALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSSGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKWGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



660 



670 



680 690 700 



N0V8 
N0V9 

gi | 11360234 | 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



G Y VAAELL AKD VPDD AME I P IGDRLYYGE YYNAPLKRGSDYC IILRITS 



GYVAAELLAKDVPDDAMEI PIGDRLYYGE YYNAPLKRGSDYCI ILRITSH 
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gi | 17402220 | 
gi | 16552183 | 
gi|l4740162j 
gi|l0438017| 



G YVAAELLAKDVPDDAME I P IGDRLYYGE YYNAP LKRGSD YC IILRITSE 



G YVAAELLAKDVPDDAME I PIGDRLYYGEYYNAPLKRGSDYC IILRITSE 



YVAAELLAKDVPDDAMEIPIGDRLYYGEYYMAPliKRGSDYCIIIiRITS 



G WAAELLAKD VPDDAME I PIGDRLYYGEYYNAPLKRGSDYC IILRITSE 



N0V8 
N0V9 

gi|ll360234| 
gi|l7402220| 
gi | 16552183 | 
gi | 14740162 | 
gi|l0438017| 



710 



720 



730 740 
..|....|-...|.- 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



5 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSA' 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFS2tf 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



CR1 



iWNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



Table 8E lists the domain description from DOMAIN analysis results against NOV8. 
This indicates that the NOV8 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 8K Domain Analysis of NOV8 

gnl 1 Smart 1 smarb00179 , EGF_CA, Calcium- binding EGF-like domain 

CD-Length = 41 residues, 80.5% aligned 
Score = 52.8 bits (125), Expect = 7e-08 

Query: 125 D IDECEVSGLCRHGGRCVNTHGS FECY - CMDGY 156 

DIDEC C++GG CVNT GS+ C C GY 
Sb j c t : 1 D IDECASGNPCQNGGTCVNTVGSYRCEECPPGY 3 3 

The polynucleotide encoding a disclosed NOV8 Type la Membrane Sushi-Containing 
Domain-like protein is identified by the comparative sequencing of human chromosome 1 lpl5 
and mouse chromosome 7. This gene contains two very important domains associated with 
developmental proteins- the CUB domain and the domain first found in Clr, Cls, uEGF, and 
bone morphogenetic protein. The CUB domain is found in 16 functionally diverse proteins 
such as the dorso-ventral patterning protein tolloid, bone morphogenetic protein 1, a family of 
spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition molecule 
A5. Most of these proteins are known to be involved in developmental processes. The second 
domain is found mostly among developmentally-regulated proteins and spermadhesins. 

The disclosed NOV8 nucleic acid of the invention encoding a Type la Membrane 

Sushi-Containing Domain-like protein includes the nucleic acid whose sequence is provided in 

Table 8 A, or a fragment thereof. The invention also includes a mutant or variant nucleic that 

enhances the chemical stability of the modified nucleic acid, such that they may be used, for 
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example, as antisense binding nucleic acids in therapeutic applications in a subject. In the 
mutant or variant nucleic acids, and their complements, up to about 1% percent of the bases 
may be so changed. 

The disclosed NOV8 protein of the invention includes Type la Membrane Sushi- 
Containing Domain-like protein whose sequence is provided in Table 8B. The invention also 
includes a mutant or variant protein any of whose residues may be changed from the 
corresponding residue shown in Table 8B while still encoding a protein that maintains its Type 
la Membrane Sushi-Containing Domain-like activities and physiological functions, or a 
functional fragment thereof. In the mutant or variant protein, up to about 0% percent of the 
residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F a b or 
(Fab>2, that bind immuno specifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Type la Membrane 
Sushi-Containing Domain-like protein (NOV8) may function as a member of a glucose 
transporter family. Therefore, the NOV8 nucleic acids and proteins identified here may be 
useful in potential therapeutic applications implicated in (but not limited to) various 
pathologies and disorders as indicated below. The potential therapeutic applications for this 
invention include, but are not limited to: protein therapeutic, small molecule drug target, 
antibody target (therapeutic, diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or 
prognostic marker, gene therapy (gene delivery/gene ablation), research tools, tissue 
regeneration in vivo and in vitro of all tissues and cell types composing (but not limited to) 
those defined here. 

The NOV8 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancer including but not limited to Inflamation, 
Autoimmune disorders, Aging and Cancer. For example, a cDNA encoding the Type la 
Membrane Sushi-Containing Domain-like protein (NOV8) may be useful in gene therapy, and 
the Type la Membrane Sushi-Containing Domain-like protein (NOV8) may be useful when 
administered to a subject in need thereof By way of nonlimiting example, the compositions 
of the present invention will have efficacy for treatment of patients suffering from cancer, 
trauma, regeneration (in vitro and in vivo), viral/bacterial/parasitic infections, Atherosclerosis, 
Aneurysm, Hypertension, Fibromuscular dysplasia, Stroke, Scleroderma, Obesity, 
Transplantation, Myocardial infarction, Embolism, Cardiovascular disorders, Bypass surgery, 
Adrenoleukodystrophy, Congenital Adrenal Hyperplasia, Diabetes, Von Hippel-Lindau (VHL) 
syndrome, Pancreatitis, Cirrhosis, Hemophilia, Hypercoagulation, Idiopathic 
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thrombocytopenic purpura, Immunodeficiencies, Graft vesus host disease (GVHD), 
Lymphedema, Allergies, autoimmume disease, Alzheimer ! s disease, Tuberous sclerosis, 
hypercalcemia, Parkinson's disease, Huntington's disease, Cerebral palsy, Epilepsy, Lesch- 
Nyhan syndrome, Multiple sclerosis, Ataxia-telangiectasia, Leukodystrophies, Behavioral 
disorders, Addiction, Anxiety, Pain, Neuroprotection, Systemic lupus erythematosus, Asthma, 
Emphysema, Scleroderma, ARDS, Renal artery stenosis, Interstitial nephritis, 
Glomerulonephritis, Polycystic kidney disease, Systemic lupus erythematosus, Renal tubular 
acidosis, IgA nephropathy and other diseases, disorders and conditions of the like. 

The NOV8 nucleic acid encoding Type la Membrane Sushi-Containing Domain-like 
protein, and the Type la Membrane Sushi-Containing Domain-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV8 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV8 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the " Anti-NOVX Antibodies" 
section below. The disclosed NOV8 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV8 epitope is from 
about amino acids 40 to 300. In another embodiment, a NOV8 epitope is from about amino 
acids 305 to 360, from about 400 to 450, from about 500 to 560, from about 580 to 610, and 
from about 620 to 680. These novel proteins can be used in assay systems for functional 
analysis of various human disorders, which will help in understanding of pathology of the 
disease and development of new drug targets for various disorders. 

NOV9 

A disclosed NOV9 nucleic acid of 2507 nucleotides identified as SEQ ID NO:27 
(designated CuraGen Acc. No. CG95545-02) encoding a novel Type la Membrane-Sushi 
Domain Containing Protein-like protein is shown in Table 9A. An open reading frame was 
identified beginning at nucleotides 309-31 1 and ending at nucleotides 2469-2471. Putative 
untranslated regions are indicated by underline. 



Table 9A. 
NOV9 Polynucleotide 
SEQ ID NO:27 

CGGGGCTCTGCGTCAGCTGTGTCATTATCCGATGAGTGTCTGTCCCCCTTTGCGAATGTG 60 
AGCGGCGAGAGGGCAGCAAGTGCGGAGCCAGAGACGGACGCGGAACGGGCGTGTCCTAAG 1 2 0 
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CCCAGGCCCCGACAGGAGGAAGGACCCGCGCTCTGCGGCCTCCCGGGGACCCCGCAGCGC 
CCCCCGCTTCCCTCGGCGGCGCCGGAAGCCGCCGGCTGGTCCCCTCCCCGCGGCGCCTGT 
AGCCTTATCTCTGCACCCTGAGGGCCCCGGGAGGAGGCGCGGGCGCGCCGGGAGGGACCG 
GCGGCGGCA TGGGCCGGGGGCCCTGGGATGCGGGCCCGTCTCGCCGCCTGCTGCCGCTGT 
TGCTGCTGCTCGGCCTGGCCCGCGGCGCCGCGGGAGCGCCGGGCCCCGACGGTTTAGACG 
TCTGTGCCACTTGCCATGAACATGCCACATGCCAGCAAAGAGAAGGGAAGAAGATCTGTA 
TTTGCAACTATGGATTTGTAGGGAACGGGAGGACTCAGTGTGTTGATAAAAATGAGTGCC 
AGTTTGGAGCCACTCTTGTCTGTGGGAACCACACATCTTGCCACAACACCCCCGGGGGCT 
TCTATTGCATTTGCCTGGAAGGATATCGAGCCACAAACAACAACAAGACATTCATTCCCA 
ACGATGGCACCTTTTGTACAGACATAGATGAGTGTGAAGTTTCTGGCCTGTGCAGGCATG 
GAGGGCGATGCGTGAACACTCATGGGAGCTTTGAATGCTACTGTATGGATGGATACTTGC 
CAAGGAATGGACCTGAACCTTTCCACCCGACCACCGATGCCACATCATGCACAGAAATAG 
ACTGTGGTACCCCTCCTGAGGTTCCAGATGGCTATATCATAGGAAATTATACGTCTAGTC 
TGGGCAGCC^GGTTCGTTATGCTTGCAGAGAAGGATTCTTCAGTGTTCCAGAAGATACAG 
TTTCAAGCTGCA(^GGCCTGGGCACATGGGAGTCCCCAAAATTACATTGC(^GAGATCA 
ACTGTGGCAACCCTCCAGAAATGCGG(^CGCCATCTTGGTAGGAAATCACAGCTCCAGGC 
TGGGCGGTGTGGCTCGCTATGTCTGTCAAGAGGGCTTTGAGAGCCCTGGAGGAAAGATCA 
CTTCTGTTTGCACAGAGAAAGGCACCTGGAGAGAAAGTACTTTAACATGCACAGAAATTC 
TGACJ^AGATTAATGATGTATCACTGTTTAATGATACCTGTGTGAGATGGCAAATAAACT 
CAAGAAGAATAAACCCCAAGATCTCATATGTGATATCCATAAAAGGACAACGGTTGGACC 
CTATGGAATCAGTTCGTGAGGAGACAGTCAACTTGACCACAGACAGCAGGACCCCAGAAG 
TGTGCCTAGCCCTGTACCCAGGCACCAACTAC^^ 

GGCGCTCGATGCCAGCCGTCATCGGTTTCCAGACAGCTGAAGTTGATCTCTTAGAAGATG 
ATGGAAGTTTCAATATTTCAATATTTAATGAAACTTGTTTGAAATTGAACAGGCGTTCTA 
GGAAAGTTGGATCAGAACACATGTACCAATTTACCGTTCTGGGTCAGAGGTGGTATCTGG 
CTAACTTTTCTCATGCAACATCGTTTAACTTCACAACGAGGGAACAAGTGCCTGTAGTGT 
GTTTGGATCTGTACCCTACGACTGATTATACGGTGAATGTGACCCTGCTGAGATCTCCTA 
AGCGGCACTCAGTGCAAATAACAATAGCAACTCCCCCAGCAGTAAAACAGACCATCAGTA 
ACATTTCAGGATTTAATGAAACCTGCTTGAGATGGAGAAGCATCAAGACAGCTGATATGG 
AGGAGATGTATTTATTCCACATTTGGGGCCAGAGATGGTATCAGAAGGAATTTGCCCAGG 
AAATGACCTTTAATATCAGTAGCAGCAGCCGAGATCCCGAGGTGTGCTTGGACCTACGTC 
CGGGTACCAACTACAATGTCAGTCTCCGGGCTCTGTCTTCGGAACTTCCTGTGGTCATCT 
CCCTGACAACCCAGATAACAGAGCOTCCCCTCCCGGAAGTAGAATTTTTTACGGTGCACA 
GAGGACCTCTACCACGCCTCAGACTGAGGAAAGCCAAGGAGAAAAATGGACCAATCAGCA 
ACGCCTCTGATGCTGATGGATACGTGGCTGCAGAACTACTGGCCAAAGATGTTCCAGATG 
ATGCCATGGAGATACCTATAGGAGACAGGCTGTACTATGGGGAATATTATAATGCACCCT 
TGAAAAGAGGGAGTGATTACTGCATTATATTACGAATCACAAGTGAATGGAATAAGGTGA 
GAAGACACTCCTGTGC^GTTTGGGCTCAGGTGAAAGATTCGTCACTCATGCTGCTGCAGA 
TGGCGGGTGTTGGACTGGGTTCCCTGGCTGTTGTGATCATTCTCACATTCCTCTCCTTCT 
CAGCGGTGTGATGGCAGATGGACACTGAGTGGGGAGGATGCACTGCT 



The disclosed NOV9 nucleic acid sequence, localized to chromosome 9, has 1747 of 
1747 bases (100%) identical to a gb:GENBANK-rD:AX050019|acc:AX050019.1 mRNA from 
Homo sapiens (Sequence 32 from Patent WO0071710) (Fig. 3A). The foil amino acid 
sequence of the protein of the invention was found to have 440 of 441 amino acid residues 
(99%) identical to, and 441 of 441 amino acid residues (100%) similar to, the 570 amino acid 
residue ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo sapiens (Human) 
(HYPOTHETICAL 63.7 KDA PROTEIN). 

The disclosed NOV9 polypeptide (SEQ ID NO:28) encoded by SEQ ID NO:27 has 
720 amino acid residues and is presented in Table 9B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOV9 is a Type la membrane protein, 
has a signal peptide, and is likely to be localized at the plasma membrane with a certainty of 
0.9190. In other embodiments, NOV9 may also be localized to the endoplasmic reticulum 
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(membrane) with a certainty of 0.100, and lysosomes with a certainty of 0.2000. The most 
likely cleavage site for NOV9 is between positions 29 and 30, AAG-AP. 



Table 9B. 




NOV9 Polypeptide 




SEO ID NO *28 






oU 


Y GFVGNGRTQCVDKNE CQ FC^TLVCGNH^ 


120 


TFCTDIDEPEVQRTinRHfiGRCVNTHGSFEC^P^ 

-*- -c J- i-> J-Ud\^.ni v ooiJV^Axivjvjivv^ v i\ x xivjo rriui ^i*jj~svj x jjxt i\i>iv7ir Citr c ri.tr x x xjt\ ± iuJ.i^^\3 


180 


TP PEVPDG Y 1 1 GNYTSSLGSQVR YACREGFFSVPEDTVS S CTGLGTWES PKLHCQE I NCG 


240 


NPPEMRHAILVGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 


300 


INDVSLFNDTCVTIWQINSRRINPKISYVISIK^ 


360 


ALYPGTNYTVNI STAPPRRSMPAVI GFQTAEVDLLEDDGS FNISI FNETCLKLNRRSRKV 


420 


GS EHMYQFTVLGQRWYLANFSHATS FNFTTREQVPWCLDLYPTTD YTVNVTLLRS PKRH 


480 


S VQITI ATPPAVKQTI SNI SGFNETCLRWRS IKTADMEEMYLFHIWGQRWYQKEFAQEMT 


540 


FNISSSSRDPEVCLDLRPGTNY1WSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 


600 


LPRLRLRKAKEKNGP I SNASDADGYVAAELLAKDVPDDAMEI PIGDRLYYGEY YNAPLKR 


660 


GSDYCI ILRI TSEWNKVRRHS CAVWAQVKDS SLMLLQMAGV GLGSLAWT I LTFLS FS AV 


720 



A search of sequence databases reveals that the NOV9 amino acid sequence has 440 of 
441 amino acid residues (99%) identical to, and 441 of 441 amino acid residues (100%) 
similar to, the 570 amino acid residue ptnr:SPTREMBL-ACC:Q9NTA7 protein from Homo 
sapiens (Human) (HYPOTHETICAL 63.7 KDA PROTEIN). 

NOV9 is expressed in at least the pancreas, placenta, nervous system, tumor tissues, 
brain and the hypothalamus. 

The disclosed NOV9 polypeptide has homology to the amino acid sequences shown in 
the BLASTP data listed in Table 9C. 



Table 9C. BLAST results for NOV9 



Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Positives 
(%) 


Expect 


gi| 11360234 |pir| |T 
46261 


hypothetical 
protein 

DKFZp761E1824.1 
- human 
(fragment) 


570 


100 


100 


0.0 


gi| 17402220 lernblCA 
D13445.ll 
(AL138756) 


bA401.1 (novel 
protein) [Homo 
sapiens] 


620 


100 


100 


0.0 


gi| 16552183 |dbi |BA 
B71259.ll 
(AK056704) 


unnamed protein 
product [Homo 
sapiens] 


570 


98 


98 


0.0 


gi| 14740162 |ref XP 

039183. l.| 
(XM_039183) 


hypothetical 
protein 
DKFZp761E1824 
[Homo sapiens] 


1037 


100 


100 


0.0 
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gi| 10438017 |dbj |BA 


unnamed protein 


409 


100 


100 


0.0 


B15149.ll 


product [Homo 










(AK025486) 


sapiens] 











The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 9D. In the ClustalW alignment of the NOV9 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (i.e., regions that may be required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 



Table 9D. ClustalW Analysis of NOV9 

1) NOV8 (SEQ ID NO: 25) 

2) NOV9 (SEQ ID NO: 27) 

3) gi|l!360234| (SEQ ID NO: 69) 

4) gi|l7402220| (SEQ ID NO:70) 

5) gi 1 16552183 | (SEQ ID NO: 71) 

6) gi|l4740162| (SEQ ID NO:72) 

7) gi | 10438017 | (SEQ ID NO: 73) 

10 20 30 40 50 

....|....|....|....|....|....|....|....|....|....| 
NOV8 MGRGPWDAG PSRRLLPLIJjLIiGLARGAAGAPG PDGLDVCATCHEHATCQQ 

NOV9 MGRGPWDAGPSRRLLPLIiLLLGLARGAAGAPGPDGLDVCATCHEHATCQQ 

gi | 11360234 | 

gi|l7402220| 

gi | 16552183 | 

gi 1 14740162 | 

gi | 10438017 | 

60 70 80 90 100 

....|....|....|....|....|....|....|....|....|....| 
NOV8 REGKKICICNYGFVGNGRTQCVDKNECQFGATIjVCGNHTSCHNTPGGFyC 
NOV9 REGKKI C I CNYGFVGNGRTQCVDKNECQFGATLVCGNHT S CHNTPGGFYC 

gi | 11360234 | 

gi | 17402220 | 

gi | 16552183 | 

gi | 14740162 | 

gi | 10438017 | 

110 120 130 140 150 
....|....|....|....|....|....|....|....|....|....| 
NOV8 I CLEGYRATNNNKTFI PNDGTFCTDIDECEVSGLCRHGGRC VNTHGS FEC 
NOV9 ICIiEGYRATNNNKTFI PNDGTFCTD IDECEVSGIjCRHGGRCVNTHGSFEC 
gi | 11360234 | 
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gi 1 17402220 | ECEVSGLCRHGGRCVNTHGSFEC 

gi 1 16552183 | 

gi | 14740162 | 

gi|l0438017| - - 

160 170 180 190 200 

| | | 1 | j | | | | 

NOV8 YCMDGYI*PRNGPEPFHPTTDATSCTEl|j 
NOV9 YCMDGYLPRNGPEPFHPTTDATSCTEllj 

gi | 11360234 ) 

gi 1 17402220 | YCMDGYLPRNGPEPFHPTTDATSCTElji 
gi 1 16552183 | - -MDGYIiPRNGPEPFHPTTDATSCTEl jj 

gi|l4740162| 

gi|l0438017| 

210 220 230 240 250 
| | | J 1 § f I 1 I 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLGS 



DCGTPPEVPDGYIIGNYTSSLGS 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEIMCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



QVRYACREGFFSVPEDTVSSCTGLGTWESPKLHCQEINCGNPPEMRHAIL 



N0V8 
N0V9 

gi 1 11360234 | 
gi 1 17402220 1 
gi| 16552183 | 

gi 1 14740162 | MrJ&UI 

gi)l0438017| 

260 270 280 290 300 

....|....|....|....|....|....|....|....|....|....| 



N0V8 
N0V9 

gi 1 11360234 | 
gi 1 17402220 1 
gi 1 16552183 | 
gi 1 14740162 | 
gi|l0438017| 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILT: 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



VGNHSSRLGGVARYVCQEGFESPGGKITSVCTEKGTWRESTLTCTEILTK 



310 



320 



N0V8 
N0V9 

gi 1 11360234 | 
gi | 17402220 | 
gi 1 16552183 | 
gi | 14740162 | 
gi|l0438017| 



330 



340 



350 



iNDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



INDVSLFNDTCVRWQINSRRIKPKISYVISIKGQRLDPMESVREETVNLT 



INDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



INDVS LFNDTC VRWQ INSRRINPKI S YVI S I KGQRLD PMES VREETVNL'r 



INDVSLFNDTCVRWQINSRRIMPKISYVISIKGQRLDPMESVREETVNLT 



xNDVSLFNDTCVRWQINSRRINPKISYVISIKGQRLDPMESVREETVNLT 



MESVREETVNLT 



N0V8 
N0V9 

gi 1 11360234 | 
gi|l7402220| 
gi|l6552183| 



360 



370 



380 



390 
..|.. 



400 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 
TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 
TpSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 
TDSRTPEVCLALYPGTNYTVNISTAPPRRSMFAVIGFQTAEVDLLEDDGS 
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gi| 14740162 | 
gi)l0438017l 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



TDSRTPEVCLALYPGTNYTVNISTAPPRRSMPAVIGFQTAEVDLLEDDGS 



410 420 430 



NOV8 
NOV9 

gi | 11360234 | 
gi | 17402220 | 
gi | 16552183 | 
gi | 14740162 | 
gi| 10438017 | 



.|....|....|. 



■|....|. 



440 450 
..|....|....| 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



rNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSKATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSKATSFNFTi 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT, 



FNISIFNETCLKLNRRSRKVGSEHMYQFTVLGQRWYLANFSHATSFNFTT 



FN I S I FN ET CLKLN RR SRK.VG S EKMYQF T VLG QRW Y LAN F SH AT S FN FTT 



460 470 480 



.|....|....|, 



490 500 

..|....|....| 



REQVPVVCLDLYPTTD YTVNVTLLRS PKRHSVQITI ATPPAVKQT I SNI 3 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



REQVPWCLDLYPTTDYTVNVTLLRSPKRH3VQ IT I ATPPAVKQT I SNI S 



R E Q V P WC LP L Y P TTD YT VN VTL LR S P KRHS VQ I T I AT P P AVKQT I SN I S 



REQVPVVCLDLYPTTD YTVNVTLLRS PKRHSVQITIATPPAVKQTISNI 



REQVPVVCLDLYPTTD YTVNVTLLRS PKRHSVQ I T I ATP PAVKQTI SN I S 



REQVPWCLDLYPTTDYTVNVTLLRSPKRHSVQITIATPPAVKQTISNIS 



N0V8 
N0V9 

gi | 11360234 | 
gi I 17402220 | 
gi| 16552183 | 
gi | 14740162 | 
gi | 10438017 | 



510 520 530 

..|....|....|....|....|.. 



540 



550 
.-I 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCIiRWRSIKTADMEEMYLFHlWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRV/RSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



GFNETCLRWRSIKTADMEEMYLFHIWGQRWYQKEFAQEMTFNISSSSRDP 



NOV8 
N0V9 

gi | 11360234 | 
gi 1 17402220 | 
gi | 16552183 | 
gi| 14740162 | 
gi 1 10438017 | 



560 570 
..|....|....|.. 



580 590 600 
•■I I t I I 



VCLDLRPGTNYNVSLRALSSELPVVISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYMVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



EVCLDLR PGTNYNVS LRALS SEL P WI S LTTQITE P PLPEVE FFTVHRG P 



EVCLDLRPGTNYNVSLRALSSELPWISLTTQITEPPLPEVEFFTVHRGP 



NOV8 
N0V9 

gi | 11360234 | 
gi | 17402220 | 
gi 1 16552183 | 
gi| 14740162 | 
gi|l0438017| 



610 620 
..|....|....|.. 



630 640 650 



.|....|....|. 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRT.RKAyPKMnPT.q^^^g^^gQ^^^S^^^MNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 



LPRLRLRKAKEKNGPISSYQVLVLPLALQSTFSCDSEGASSFFSNASDAD 
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660 



NOV8 
NOV9 

gi | 11360234 | 
gi | 17402220 | 
gi | 16552183 | 
gi | 14740162 | 
gi | 10438017 | 



.|....|....|. 



670 
..|.. 



680 



690 



700 



|....|....|. 



3YVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSh 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



GYVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



•YVAAELLAKDVPDDAMEIPIGDRLYYGEYYNAPLKRGSDYCIILRITSE 



N0V8 
N0V9 

gi | 11360234 | 
gi|l7402220| 
gi| 16552183 j 
gi | 14740162 | 
gi|l0438017| 



710 



720 



730 



740 



|....|....| 



|....|....|. 



WN KVRRH S CAVWAQV KD S S LMLLQ MAG VG LG S L A WI I LTFLS F S AV 



MNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



WNKVRRHSCAVWAQVKDSSLMLLQMAGVGLGSLAWIILTFLSFSAV 



WN KVRRH S C AVWAQ VKD S S LMLLQMAGVGLG S LA WI ILTFLSFSAV 



ES213-2^ccRwgSLSwvpw2S- 



WNKVRRHSCAWAQVKDSSLMLLQMAGVGLGSLAWI ILTFLSFSAV 



WNKVRRHSC A VW AQ VKD S S LM L LQMAG VG LG S LAW IILTFLSFSA 



Table 9E lists the domain description from DOMAIN analysis results against NOV9. 
This indicates that the NOV9 sequence has properties similar to those of other proteins known 
to contain this domain. 



Table 9E. Domain Analysis of NO V9 

gnllSmart|smart00179. EGF_CA, Calcium-binding EGF-like domain 

CD-Length = 41 residues, 80.5% aligned 
Score = 52.8 bits (125), Expect - 7e-08 

Query: 125 DIDECEVSGLCRHGGRCVNTHGS FECY - CMDGY 156 

DIDEC C++GG CVNT GS+ C C GY 
Sbjct: 1 DIDECASGNPCQNGGTCVNTVGSYRCEECPPGY 3 3 

The disclosed NOV9 polynucleotide encodes a Type la Membrane Sushi-Containing 
Domain-like protein, identified by the comparative sequencing of human chromosome 1 lpl5 
and mouse chromosome 7. This gene contains two very important domains associated with 
developmental proteins- the CUB domain and the domain first found in Clr, Cls, uEGF, and 
bone morphogenetic protein. The CUB domain is found in 16 functionally diverse proteins 
such as the dorso-ventral patterning protein tolloid, bone morphogenetic protein 1, a family of 
spermadhesins, complement subcomponents Cls/Clr and the neuronal recognition molecule 
A5. Most of these proteins are known to be involved in developmental processes. The second 
domain is found mostly among developmentally-regulated proteins and spermadhesins. 
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The disclosed NOV9 nucleic acid of the invention encoding a Type la membrane 
sushi-containing domain-like protein includes the nucleic acid whose sequence is provided in 
Table 9 A, or a fragment thereof. The invention also includes a mutant or variant nucleic acid 
any of whose bases may be changed from the corresponding base shown in Table 9 A while 
still encoding a protein that maintains its a Type la membrane susto-containing domain-like 
activities and physiological functions, or a fragment of such a nucleic acid. The invention 
further includes nucleic acids whose sequences are complementary to those just described, 
including nucleic acid fragments that are complementary to . any of the nucleic acids just 
described. The invention additionally includes nucleic acids or nucleic acid fragments, or 
complements thereto, whose structures include chemical modifications. Such modifications 
include, by way of nonlimiting example, modified bases, and nucleic acids whose sugar 
phosphate backbones are modified or derivatized. These modifications are carried out at least 
in part to enhance the chemical stability of the modified nucleic acid, such that they may be 
used, for example, as antisense binding nucleic acids in therapeutic applications in a subject. 

The disclosed NOV9 protein of the invention includes the Type la membrane sushi- 
containing domain-like protein whose sequence is provided in Table 9B. The invention also 
includes a mutant or variant protein any of whose residues may be changed from the 
corresponding residue shown in Table 2 while still encoding a protein that maintains its a Type 
la membrane sushi-containing domain-like activities and physiological functions, or a 
functional fragment thereof. In the mutant or variant protein, up to about 1 percent of the 
residues may be so changed. 

The invention further encompasses antibodies and antibody fragments, such as F a b or 
(F a b)2,that bind immuno specifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this Type la membrane 
sushi-containing domain-like protein (NOV9) may function as a member of a family. 
Therefore, the NOV9 nucleic acids and proteins identified here may be useful in potential 
therapeutic applications implicated in (but not limited to) various pathologies and disorders as 
indicated below. The potential therapeutic applications for this invention include, but are not 
limited to: protein therapeutic, small molecule drug target, antibody target (therapeutic, 
diagnostic, drug targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene 
therapy (gene delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of 
all tissues and cell types composing (but not limited to) those defined here. 

The NOV9 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in liver toxicity and damage such as in cancer, cirrhosis, or 
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troglitazone treatment for diabetes; brain and CNS disorders including cancer, Parkinson's, 
Alzheimer's, epilepsy, schizophrenia and other diseases, disorders and conditions of the like. 
For example, a cDNA encoding a Type la membrane sushi-containing domain-like protein 
(NOV9) may be useful in gene therapy, and the Type la membrane sushi-containing domain- 
like protein (NOV9) may be useful when administered to a subject in need thereof. By way of 
nonlimiting example, the compositions of the present invention will have efficacy for 
treatment of patients suffering from cancer, diabetes, obesity, fertility as well as other diseases, 
disorders and conditions. The NOV9 nucleic acid encoding a Type la membrane sushi- 
containing domain-like protein, and the a Type la membrane sushi-containing domain-like 
protein of the invention, or fragments thereof, may further be useful in diagnostic applications, 
wherein the presence or amount of the nucleic acid or the protein are to be assessed. 

NOV9 nucleic acids and polypeptides are further useful in the generation of antibodies 
that bind immuno-specifically to the novel NOV9 substances for use in therapeutic or 
diagnostic methods. These antibodies may be generated according to methods known in the 
art, using prediction from hydrophobicity charts, as described in the "Anti-NOVX Antibodies" 
section below. The disclosed NOV9 protein has multiple hydrophilic regions, each of which 
can be used as an immunogen. In one embodiment, a contemplated NOV9 epitope is from 
about amino acids 40 to 300. In another embodiment, a NOV9 epitope is from about amino 
acids 305 to 360, from about 400 to 450, from about 500 to 560, from about 580 to 610, and 
from about 620 to 680. These novel proteins can be used in assay systems for functional 
analysis of various human disorders, which will help in understanding of pathology of the 
disease and development of new drug targets for various disorders. 

NOV10 

NOV 10 includes two butyrophilin-like proteins disclosed below. The disclosed 
sequences have been named NOVlOa and NOVlOb. 
NOVlOa 

A disclosed NOVlOa nucleic acid of 861 nucleotides identified as SEQ ID NO:29 
(designated CuraGen Acc. No. CG55746-01 ) encoding a novel butyrophilin-like protein is 
shown in Table 10A. An open reading frame was identified beginning with an ATG initiation 
codon at nucleotides 46-48 and ending with a TGA codon at nucleotides 793-795. Putative 
untranslated regions, if any, are found upstream from the initiation codon and downstream 
from the termination codon. 
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Table 10A 
NOVlOa Polynucleotide 
SEQ ID NO:29 

"CAGGTTACACTTCCTAA 

CAGCTTTATTCACAGTGACAGTCCCTAAGCACCTGT^ 
ATGCAACTTTGA(^CTGGTAGTCATGTGAACCT 

GATACATCCCCACACCGTGAAAGAGCCACTTTGCTGGAGGAGCAGCTGCCCCTAGGGAAGGCCTCGTTCC 

ACATACCTCAAGTCCAAGTGAGGGACGAAGGACAGTACCAATGCATAATCATCTATGGGGTCGCCTGGGA 

(^ftCAAGTACCTGACTCTGAAAGTCAAAGGTOCTTCCT 

CCAGAAACAGATGAGGTAGAGCTCACCTGCCAGGCTACA^^ 

ACGTCAGCGTTCCTGCCAACACCAGCCACTCCAGGACC^ 

GCGCCTAAAGCCACCCCCTGGGAGAAACTTCAGCTGT^ 

TTGGCCAGC&TTGACCTTCAAAGTAAGATGGAAC^ 

TCCCCTTCTGC^TCATTGCTTTCATTTTCATAGCCACAGTGATAGCCCTAAGAAAACAAOT 
GCTGTATTCTTCAAAAGGTAAGTGAGTTTTATTCATGGTAACCCAATGCACTGGGTGTCTGC^ 
CCACTGCTTTGCACTGCAGGC 



hi a search of public sequence databases, the NOV 10a nucleic acid sequence, which 
maps to chromosome 9, and has 467 of 473 bases (98%) identical to a gb:GENBANK- 
ID:AK001872|acc:AK001 872.1 mRNA from Homo sapiens (Homo sapiens cDNA FLJ11010 
fis, clonePLACE1003145). 

The disclosed NOVlOa polypeptide (SEQ ID NO:30) encoded by SEQ ED NO:29 has 
249 amino acid residues and is presented in Table 10B using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOVlOa is a Type la membrane protein, 
has a signal peptide, and is likely to be localized at the plasma membrane with a certainty of 
0.4600. In other embodiments, NOVlOa may also be localized to the endoplasmic reticulum 
(membrane) with a certainty of 0.3700, and lysosomes with a certainty of 0.3000. The most 
likely cleavage site for NOV8 is between positions 17 and 18, TVP-KH. 



Table 10B 
NOVlOa Polypeptide 
SEQ ID NO:30 _ 

MTKYLVFFSALFTVTVPKHLYI I KHPSNVTLECNFDTGSHVWLGAI TVSLQKVENDTSPHRERATLLBEQ 
IiPLGKAS FHI PQVQVRDEGQYQCI 1 1 YGVAWDYKYLTLKVKGAS YRKINTHILKVPETDEVELTCQATGY 
PLAEVSWPNVSVPANTSHSRTPEGLYQOTSVLRLK^ 

PTWLLHI FI PFCI I AFI FI ATVI ALRKQLCQKLYSSKGK 



A search of sequence databases reveals that the NOVlOa amino acid sequence has 159 
of 231 amino acid residues (68%) identical to, and 182 of 231 amino acid residues (78%) 
similar to, the 247 amino acid residue ptnr: SPTREMBL-ACC:Q9WUL5 protein from Mus 
musculus (Mouse) (BUTYROPHILIN-LIKE PROTEIN) 

NOVlOa is expressed in at least Bone Marrow, Lung, Testis, Thymus, Uterus, Whole 
Organism. 
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NOVlOb 

A disclosed NOVlOb nucleic acid of 660 nucleotides identified as SEQ ID NO:31 
(designated CuraGen Acc. No. CG55746-05) encoding a novel BUTYROPMLIN 
PRECURSOR B7-DC-like protein is shown in Table 10C. An open reading frame was 
identified beginning at nucleotides 34-36 and ending at nucleotides 583-585. Putative 
untranslated regions are indicated by underline. 



Table 10C 




NOVlOb Polynucleotide 




SEQ ID NO:31 




AGCTGTGGCAAGTCCTCATATCAAATACAGAACATGATCTTCCTCCTGCTAATGTTGAGC 


60 


CTGGAATTGCAGCTTCACCAGATAGCAGCTTTATTCACAGTGACAGTCCCTAAGGAACTG 


120 


TACATAATAGAGCATGGCAGCAATGTGACCCTGGAATGCAACTTTGACACTGGAAGTCAT 


180 


GTGAACCTTGGAGCAATAACAACCAGTTTGCAAAAGGTGGAAAATGATACATCCCCACAC 


240 


CGTGAAAGAGCCACTTTGCTGGAGGAGCAGCTGCCCCTAGGGAAGGCCTCGTTCCACATA 


300 


CCTCAAGTCCAAGTGAGGGACGAAGGACAGTACCAATGCATAATCATCTATGGGGTCGCC 


360 


TGGGACTACAAGTACCTGACTCTGAAAGTCAAAGGTCAGATGGAACCCAGGACCCATCCA 


420 


ACTTGGCTGCTTCACATTTTCATCCCCTCCTGCATCATTGCTTTCATTTTCATAGCCACA 


480 


GTGATAGCCCTAAGAAAAC^UVCTCTGTCAAAAGCTC 


540 


AGACCTGTCACCACAACAAAGAGGGAAGTGAACAGTGCTATCTGAACCTGTGGTCTTGGG 


600 


AGCCAGGGTGACCTGATATGACATTTAAAGAAGCTTCTGGACTCTGAACAAGAATTCGGT 


660 



In a search of public sequence databases, the NOVlOb nucleic acid sequence, which 
maps to chromosome 9, has 394 of 396 bases (99%) identical to a gb:GENBANK- 
E):AF329193|acc:AF329193.1 mRNA from Homo sapiens (Homo sapiens butyrophilin 
precursor B7-DC mRNA, complete cds). 

The disclosed NOVlOb polypeptide (SEQ ID NO:32) encoded by SEQ ID NO:31 has 
183 amino acid residues and is presented in Table 10D using the one-letter amino acid code. 
Signal P, Psort and/or Hydropathy results predict that NOVlOb is a Type II membrane protein, 
has a signal peptide, and is likely to be localized to the mitochondrial inner membrane with a 
certainty of 0.8463. In other embodiments, NOVlOb may also be localized to the plasma 
membrane with a certainty of 0.4400, mitochondrial intermembrane space with a certainty of 
0.3008, and mitochondrial matrix space with a certainty of 0.2317. The most likely cleavage 
site for NOVlOb is between positions 19 and 20, IAA-LF. 



Table 10D 




NOVlOb Polypeptide 




SEQ ID NO:32 




MI FLLLMLSLELQLHQIAALFTVTVPKE^ 


60 


KVENDTSPHRERATLLEEQLPLGKASFHIPQVQVRDEGQYQCI 1 1 YGVAWDYKYLTLKVK 


120 


GQMEPRTHPTWLLHI FI PSCI I AFI FI ATVI ALRKQLCQKLYSSKDTTKRPVTTTKREVN 


180 


SAI 
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A search of sequence databases reveals that the NOVlOb amino acid sequence has 121 
of 129 amino acid residues (93%) identical to, and 121 of 129 amino acid residues (93%) 
similar to, the 273 amino acid residue ptnr:SPTREMBL-ACC:Q9BQ5 1 protein from Homo 
sapiens (Human) (butyrophilin precursor B7-DC (PD-1 -ligand 2 protein)). 

NOV 1 OB, the butyrophilin precursor B7-DC -like gene disclosed in this invention is 
expressed in at least the following tissues: Bone Marrow, Lung, Testis, Thymus, Uterus, 
Whole Organism. 

The disclosed NOVlOb polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table 10E. 



Table 10E. BLAST results for NOV10A 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
(%) 


Expect 


gi 13640665 |ref|X 
P 016318. 1| 
(XM_016318) 


hypothetical 
protein 

XP_016318 [Homo 
sapiens] 


273 


97 


98 


e-128 


gi| 13376850 |ref |N 
P 079515. l| 
(NM_025239) 


programmed death 
ligand 2 [Homo 
sapiens] 


273 


96 


97 


e-127 


gi [ 6912724 |ref |NP 
036597. 1| 
(NM 012465) 


bu tyrophi 1 in - 
like protein 
[Mus mus cuius] 


247 


68 


77 


8e-85 


gi I 7661534 |ref|NP 
054862. 1| 
(NM 014143) 


B7-H1 protein 
[Homo sapiens] 


290 


38 


52 


5e-32 


gi |11230798 ( ref |N 
P 068693. 1| 
(NM_021893) 


programmed cell 
death 1 ligand 1 
[Mus mus cuius] 


290 


39 


52 


le-31 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 10F. In the ClustalW alignment of the NOVlOa and 
NOVlOb proteins, as well as all other ClustalW analyses herein, the black outlined amino acid ' 
residues indicate regions of conserved sequence (i.e., regions that may be required to preserve 
structural or functional properties), whereas non-highlighted amino acid residues are less 
conserved and can potentially be altered to a much broader extent without altering protein 
structure or function. 

Table 10R ClustalW Analysis of NOV10A 



1) NOVlOa <SEQ ID NO:29) 
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2) NOVlOb (SEQ ID NO:31) 

3) gi| 13640665 | (SEQ ID NO:74) 

4) gi|l3376850| (SEQ ID NO;75) 

5) gi|l0946740| (SEQ ID NO:76) 

6) gi| 7661534 | (SEQ ID NO:77) 

7) gi|ll230798| (SEQ ID NO:78) 



10 20 30 40 50 



NOVlOa 




NOVlOb ^IFlj^^EIjQLHQg RgSaEBBgg ^|^^EEB^^BTGSHj| 

gi|i3640665| SS 1 g^^^ B ^^l A BBEi^^P SI3^^SSEB^^33 rGSH i 

gi|l3376850| IfaFIiHSS^^ 

gi 1 1094 674 0 | [SlLLlflpl : lMjs^^ 

gi] 7661534 | ERIFA§fJf$T- -YV^LNA{SS^^S^ i l^S ; 13?!S K S PVEK< 2^ 

gi 1 11230798 1 j^IFAGgFTA- -CCHgLR^iJiSAS^Sv^^SHJSS^P^ 1 ^! 



60 70 80 90 100 
| | 1 | | | 1 | | I 

Novloa ijcsSiTvgass^i ttfomMkMMAUW^ 

Noviob jafflG^TT SRBgrra EgEpj ggg^EBgs^ss^^^ 

gi 1 13640665 j SffiG^T AlSffSgS^ l^pj fclaU^UMobMfl^Bgg^ 

gi 1 13376850 | isffld5HTA felM^ia>SI t^ plrW&UftJWpMft^lgSg g 

gi|l0946740| 

gi | 7661534 | f jSftBfJlVYV £ I IQ ?VHGE£ CI 

gi|H230798| 



ERATLLEEQLPLG* 



110 



120 



130 



140 



NOVlOa 

NOVlOb 

gi | 13640665 | 

gi|l3376850| 

gij 10946740 | 

gi | 7661534 | 

gi| 11230798 | 



150 
.|....| 



FHI PfflVQVRDgGQYgCI 1 I YGffiAWDYKYLTLKV 



fhi P'SvqvrdIgqyRci i iygEawdykyltlkv 




LoBTDH^g^vgc^i 



THgj-KvS 

lp -Sfo fSSSo REffwDfl 
jp -0rSJSqr0s - vdJ3 



160 170 180 190 200 
| | | 1 1 | | | | 1 

N0V1 0 a EliDjIvjSS^^T^^lSSsSPi EvP^I^^SBp&^QBH^ 

NOVlOb 

gi 1 13640665 | E^I5}vt5glg^Sgif^i^t5 

gi| 13376850] E^|3v{35EiE' I 133B L S^^ 

gi j 10946740 1 GftsB MoHEB^ idg ^J^ s^Gl] W: 'panSshi 0 

gi| 7661534 | V@SgH[^g^gE^3KBjlEgTSSDH X^KTT 
gi j 11230798 | i^sEMflHll^Ei^EEISaii 



210 220 230 240 250 

NOVlOa EpiKPPPGRl^sgvgjNT^ 

Noviob ^H3^ T HjSE L B3?lB3s 

gi 1 13640665 | H^PFGIOlHsEMB^ 
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gi 1 1 3 3 7 6 8 50 j BSkPPPGRNBsBvi^ 

gi 1 1 0 94 6 74 0 1 {1[^KPOPSI^s[SiM|^A^ 

gi | 7661534 | E§NTTTNEI|3yBt||rR1^ 

gi 1 11230798 1 33^TANDV(Jy|^ 



260 270 280 290 

I I I I t 1 t 1 i - 

NOVlOa HSiB^fflB^ESlcC&'SSlSGK 

novi ob EBHIIPSiSNS^ - - 

gi 1 13640665 1 WAMjJdall El Tgfr^^ - - 

gi|i3376850| MJJMiaiBM^ pBB^roicgyfl s|Jdttkrpvt|tk|e vnsai - - 

gi 1 10946740 | ST|gli3^lEJJlQj2^f 

gi | 7661534 | A^LC||6^IiTFI bQl||K6 - jSjMD^KCG I QDTN§KK§SDTHLEET 
gi 1 11230798 | 



Tables 10G lists the domain description from DOMAIN analysis results against 
NOV10. This indicates that the NOV10 sequence has properties similar to those of other 
proteins known to contain this domain. 







Table 10G Domain Analysis of NOV10 






gnl|Smart|smart00409, IG, Immunoglobulin 






CD-Length = 86 residues, 89.5% aligned 
Score = 37.0 bits (84), Expect = 0.001 


Query ; 
Sbjct : 


27 
10 


SlsT^LECNFDTGSHVNLGAIW 8 6 

+VTL C TV+ K R ++ G ++ I V 
ESVTLSCEASGNPPP TVTWYKQGGKLLAESGRFSVSRSG- - - GNS TLTI SNVTPE 61 


Query: 
Sbjct: 


87 
62 


DEGQYQCI 1 1 YGVAWD YKYLTLKVK 111 
D G Y C TL V 
DSGTYTCAATNSSGSASSGTTLTVL 8 6 



The gene sequence of invention described herein encodes for a novel member of the 
B7-Immunoglobulin family of enzymes. Specifically, the sequence encodes a novel 
BUTYROPHILIN-like protein. BUTYROPHILIN molecules play crucial roles in T-cell 
activation making them plausible targets for cancer, AIDS, and inflammation therapies. The 
protein described here is known to be expressed in spleen, and liver which may indicate roles 
in lupus, endocrine disorders, inflammation, autoimmune disorders, and cancers including 
liver, bone, and leukemia. 

The disclosed NOV 10 nucleic acid of the invention encoding a butyrophilin-like 
protein includes the nucleic acid whose sequence is provided in Table 10 or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 10 while still encoding a protein that 
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maintains its butyrophilin-like activities and physiological functions, or a fragment of such a 
nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 2 percent (NOVlOa) or 1% (NOVlOb) of the bases 
maybe so changed. 

The disclosed NOV10 protein of the invention includes the butyrophilin-like protein 
whose sequence is provided in Table 10A and 10C. The invention also includes a mutant or 
variant protein any of whose residues may be changed from the corresponding residue shown 
in Table 10B while still encoding a protein that maintains its butyrophilin-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 32 percent (NOVlOa) or (NOVlOb) of the residues maybe so changed. 

The invention further encompasses antibodies and antibody fragments, such as F a b or 
(F ab ) 2 , that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this butyrophilin-like 
protein (NOV10) may function as a member of a butyrophilin family. Therefore, the NOV10 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The NOV 10 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding the butyrophilin-like 
protein (NOV10) may be useful in gene therapy, and the butyrophilin-like protein (NOV10) 
may be useful when administered to a subject in need thereof. By way of nonlimiting 

120 



WO 02/057453 PCT/US01/50331 

example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from : brain disorders including epilepsy, eating disorders, schizophrenia, ADD, and 
cancer; heart disease; inflammation and autoimmune disorders including Crohn's disease, 
BBD, lupus, allergies, rheumatoid and osteoarthritis, inflammatory skin disorders, blood 
disorders; psoriasis colon cancer, leukemia AIDS; thalamus disorders; metabolic disorders 
including diabetes and obesity; lung diseases such as asthma, emphysema, cystic fibrosis, and 
cancer; multiple sclerosis, pancreatic disorders including pancreatic insufficiency and cancer; 
and prostate disorders including prostate cancer and other diseases, disorders and conditions of 
the like. 

The NOV10 nucleic acid encoding the butyrophilin-like protein of the invention, or 
fragments thereof, may further be useful in diagnostic applications, wherein the presence or 
amount of the nucleic acid or the protein are to be assessed. 

NOV10 nucleic acids and polypeptides are further useful in the generation of 
antibodies that bind immuno-specifically to the novel NOV10 substances for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV 10a protein has multiple hydrophilic , 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
NOVlOa epitope is from about amino acids 25 to 40. In another embodiment, a NOVlOa 
epitope is from about amino acids 50 to 70, from about 60 to 100, from about 1 10 to 140, from 
about 145 to 185, and from about 190 to 210. The disclosed NOVlOb protein has multiple 
hydrophilic regions, each of which can be used as an immunogen. In one embodiment, a 
contemplated NOVlOb epitope is from about amino acids 50 to 80. In another embodiment, a 
NOVlOb epitope is from about amino acids 80 to 1 10, from about 1 1 1 to 130, and from about 
150 to 175. 

These novel proteins can be used in assay systems for functional analysis of various 
human disorders, which will help in understanding of pathology of the disease and 
development of new drag targets for various disorders. 

NOV11 

A disclosed NOV1 1 nucleic acid of 1 1 15 nucleotides identified as SEQ ID NO:33 
(also designated as Acc. No. CG50329-01) encoding a novel BUTYROPHILIN-LIKE 
PROTEIN-like protein is shown in Table 1 1 A. An open reading frame was identified 
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beginning with an ATG initiation codon at nucleotides 46-48 and ending with a TAA codon at 
931-933. 



Table 11A. 
NOV11 Polynucleotide 
SEQ ID NO:33 __ 

AACCTGCTCTGAGGGGTGGK^AGAAAGACCC 
TCATTCCCTCACTGTCCGTGCTCCGCTCAT^ 

AGCTGACTTTGATGTCACTGGGCCTCATGCCCCTATTCTGGCTATGGCTGGGGGACACGTGGAGTTACAG 

TGCCAGCTGTTCCCCAATATC21GTGCCGAGGACATG 

CTGTGCACATG^TGAGAGAGGGATGGAC&TGGATC^ 

CTTCATGAGTGACCACGTGGCCAGGGGCAAGGCCATGGTGAGGAGTCACAGGGTCACCACCTTTGACAAC 
AGGACATACTGCTGCCGCTTCAAGGATGGTGTAAAGTTCGGCGAGGCCACTGTGCAGGTGCAGGTGGCAG 
GTAAGTCAGGGCTGGGCAGAGAGCCCAGAATCCAGGTGACAGACC^ 
CA(^TCAGCAGGCTGTTTCCCCAAGTCCTGGGTGG^ 

GTGACCAATCTATCAGCCTCAGCCACCACCAGGCTCTGGGCTGTGGCATCCAGCTTGACGCTCTGGGA^ 
GGGCTGTGGAGGGTCTCTCCTGCTCCATCTCCAGCCCCCTCCTCCCTGAAAGGTCAGTTTCAGGCATCCA 
CTGGGGGTCATGGAATGTATCCCCCAAGGACAAGGGGGGCTTATTAGAGTCACACTCTGAGGTCCTGGGG 
TTAGAACTTCAACAGATGACTGGGGGGCAGGGGATACAAAATGGAACCCATAACAATTCTCAAAATGCTT 
TTTCCTCAAACCTGAAAGTGTAAAACCTGCTCTGAGGGGTGGGGAGAAAGACCCCATCACCTGCTAGGAT 
GAGC^GAGCGTGGGGCGATGCAGTC^TTCCCTC^CTGAAGACATTTATGGGGCACCTCCCTATGC^CCA^ 
ACAGGAAGGAAGGAATTACAGAAACAAAACCTCACAAATATATACAATTATTACGTGTTAATTAA 



In a search of public sequence databases, the NOV11 nucleic acid sequence, located on 
chromosome 1 has 508 of 780 bases (65%) identical to a gbrGENBANK- 
ID:AF269232[acc:AF269232.1 mRNA from Mus musculus (Mus musculus butyrophilin-like 
protein BUTR-1 (Butrl) mRNA, complete cds) . 

The NOV 1 1 protein (SEQ ID NO:34), encoded by SEQ ID NO:33, has 295 amino 
acids. Signal P, Psort and/or Hydropathy results predict that NOV1 1 is a Type la membrane 
protein, has a signal peptide, and is likely to be localized to the mitochondrial matrix space 
with a certainty of 0.6797. In other embodiments, NOV1 1 may also be localized to the 
microbodies with a certainty of 0.4023, mitochondrial inner membrane with a certainty of 
0.3682, mitochondrial inner membrane space with a certainity of 0.3682. The most likely 
cleavage site for NOV1 1 is between positions 31 and 32, GNG-KA. 



Table 11B. 




NOV11 Polypeptide 




SEQIDNO:34 




MSRAWGDAVI PSLSVLRSFIHIjLEIjLTSGNGKADFDVTGPHAPI LAMAGGHVELQCQLFP 


60 


NISAEDMELRWYRCQPSLAVHMHERGMDMDGEQKWQ 


120 


TTFDNRTYCCRFKDGVKFGEATVQVQVAGKSGLGREPRIQVTDQQDGVRAECTSAGCFPK 


180 


SWVERRDFRGQARPAVTNLSASATTRLWAVASSLTLWDRAVEGLSCS I SSPLLPERSVSG 


240 


IHWGSWNVSPKDKGGLLESHSEVLGIiELQQMTGGQGIQNGTHNNSQNAFSSNLKV 


295 
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A search of sequence databases reveals that the NOV1 1 amino acid sequence has 140 
of 274 amino acid residues (51%) identical to, and 185 of 274 amino acid residues (67%) 
similar to, the 275 amino acid residue ptnr:SPTREMBL-ACC:Q9JK39 protein from Mus 
museums (Mouse) (BUTYROPHELIN-LIKE PROTEIN BUTR-1) 

The disclosed NOV1 1 polypeptide has homology to the amino acid sequences shown 
in the BLASTP data listed in Table 1 1C. 



Table 11C. BLAST results for NOV11 


Gene Index/ 
Identifier 


Protein/ Organism 


Length 
(aa) 


Identity 
(%) 


Po 
sitives 
(%) 


Expect 


gi | 8101125 | gb | AAF 
72554. l|AF269232 
1 (AF269232) 


butyrophi lin- 
like protein 
BUTR-1 [Mus 
musculus] 


275 


50 


65 


le-60 


gi| 16741730 |gb|AA 
H16661.l|AAH16661 
(BC016661) 


Similar to 
butyrophi lin , 
subfamily 2, 
member Al [Homo 
sapiens] 


334 


39 


58 


7e-36 


gi 5921461 |ref|NP 
008980. 1| 
(NM_007049) 


butyrophi lin, 
subfamily 2, 
member Al [Homo 
sapiens] 


527 


39 


58 


le-35 


gi| 14751898 ref|X 
P 030089. l| 
(XM_030089) 


(XM_030089) 
hypothetical 
protein 

XP_03 0089 [Homo 
sapiens] 


529 


39 


58 


2e-35 


gi|l7028375 |gb|AA 
H17497.1|AAH17497 
(BC017497) 


Similar to 
butyr ophi 1 in , 
subfamily 2, 
member A2 [Homo 
sapiens] 


493 


57 


74 


e-168 



The homology between these and other sequences is shown graphically in the 
ClustalW analysis shown in Table 1 ID. In the ClustalW alignment of the NOV1 1 protein, as 
well as all other ClustalW analyses herein, the black outlined amino acid residues indicate 
regions of conserved sequence (z.e, regions that maybe required to preserve structural or 
functional properties), whereas non-highlighted amino acid residues are less conserved and 
can potentially be altered to a much broader extent without altering protein structure or 
function. 
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Table 11D. ClustalW Analysis of NOV11 



1) NOVll (SEQ ID NO: 33) 

2) gij 8101125 | (SEQ ID NO: 79) 

3) gi 1 16741730 1 (SEQ ID NO: 80) 

4) gi | 5921461 | (SEQ ID NO: 81) 

5) gi|l4751898| (SEQ ID NO:82) 

6) gi|l7028375| (SEQ ID NO:83) 



10 



20 



NOVll 

gi | 8101125 | 
gi 1 16741730 1 
gi | 5921461 | 
gi | 14751898 | 
gi|l7028375| 



30 40 50 

|....|....|....|....|....| 
-GDAVlgSLiVLRSPll^JBEljLTSGNGJ 
PGDAgLg- -§ILVSFf - FjJ^jLTSGNG] 



|....|....| 



PHSifiEiE 



llllllslcalvsaqfmwgp«»jpilaJ5vg 



jLLLLLSLCALVSA< 



AAALHFSffiP 



LLLLLLSLCALVSAQFMWG Pi 



lllllslcalvsaqfSwgpsSp I LAMVG 



NOVll 

gi| 8101125] 
gi|l6741730| 
gi | 5921461 1 
gi|l4751898| 
gi|l7028375) 



60 



70 



80 



90 100 



G^ffidS5oflFjfoi §Ef5^ 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



ENTTLRCHLS PEKNAEDMEVRWFRSQFS PAVFVYKGGRERTEEQMES YRG 



ENTTLRCHLSPEKNAEDMEVRWFRSQFSPAVFVYKGGRERTEEQMEEYRG 



110 



120 



130 



NOVll 

gi I 8101125 ) 
gi]l6741730] 
gi | 5921461 ) 
gi 1 14751898 | 



140 150 
..|....|....| 



RTTFVSKDIHRGSVALVIHNMTAQENGTYRCYFQEGRSYDEAILWLWAG 



RTTFVSKDIgRGSVALVIHNMTAQENGTYRCYFQEGRSYDEAILgliWAG 



| | | | | 

»I^^KAI^^[^J^FgSREBc3 
GSt^PEA^VKgSS^VF 



gi | 17028375 | @I 



RTTFVSKDIgRGSVALVIKNHTAQENGTYRCYFQEGRSYDEAIDTiLWA 



TFVSKDIgjRGSVALVIHNgTAQENGBYRCYFQEGRSYDEAILSLWAG 



NOVll 

gi | 8101125 | 
gi|l6741730| 
gi | 5921461 | 
gi | 14751898 | 
gi| 17028375) 



160 



170 



180 



190 



200 



ksg B^Sr0Q!V^ 



jEDGGIRLECISiaGWYPKPLTVWRDPYGSVjaPALKE 



R— 



G-l 



iedggirlecisSgwypkpltvwrdpygkvspalke 



!EDGGIRLECISSGWYPKPLTVWRDPYGgVSPALKE 



NOVll 

gi| 8101125) 
gi)l6741730| 
gi| 5921461) 
gi|l4751B98| 




240 



250 



P§§SV§G0HWGSWN§ 
Pg£|DT - GFIAAWK^ 



DADGLFMVTTAVIIRDK@VRNfflSCSINNTLLGQ5KESVIFIPESFM 



DADGLFMVTTAVIIRDK@VRN©SCSINNTLLGQ5KESVIFIPESPM 



•iDADGLFMVTTAVlIRDK@VRN©SCSINNTLLGQSKESVIFIPESFM 
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gi 1 17028375 | ii|BEnSY 



VRNffiSCSSNNTLLGQiaKEgviFIPESFM 



260 270 280 290 300 

....|....|....|. ...[.. ..|....|....|....|....|....| 

NOVX1 SPKDK 6 G§LESHS EvJJgL^L§Q 

gi | 8101125 1 SVSG AHTGNgG§SV£js 

gi 1 16741730 1 OvgPCAVALPIIV VI LM I Pig 

gi 1 5921461 1 I^VSPCAVALPIIV VILMIPlg 

gi 1 14751898 | f^V§ PF 

gi 1 17028375 | jgA@PWMVALAVILTASPWMVSMTVILAVFIIE 



310 320 330 340 350 

NOV11 @i^#K#M§ g NAFSSN{§gv 

gi | 8101125 | H-G§IIK§ S gSFSVggP- 

gi 1 16741730 | j^^^^^§33^E L ^ LE ^^ v Q^ EEL Q VK 3 ^B^^^B3^BB " " 



gx | 5921461 [ jBaaa^FBRjagl^ 

gi 1 14751898 | (^^Ft^^g^KELEKERVQKjEELQVKj ^B^SSiSBiSSl ^V 

gi|l7028375| 



360 370 380 390 400 

I | | . _ . | | | I | 1 | 

NOV11 

gi | 8101125] 

gi 1 16741730 | AELQFFSN 

gi | 5921461 1 DWLDPDTAHPDLFLSEDRRSVRRCPFRHLGESVPDNPERFDSQPCVLGR 
gi ] 14751898 ] DVVLDPDTAHPDLFl^EDRRSVRRCPFRHLGESVPDNPERFDSQPCVLGR 
gi 1 17028375 | ADVNLTGLRNT - 

410 420 430 440 450 

....|....|....|....|....|....|-...|..--|.-..|..-.| 
NOV11 

gi | 8101125 | 

gi|l6741730| 

gi | 5921461 1 E S FASGKHYWEVEVENVI EWT VGVCRDS VERKGEVLL I PQNGFWTLEMHK 

gi 1 14751898 | ESFASGKHYWEVEVENVI EWTVG VCRDS VERKGEVLLI PQNGFWTLEMHK 

gi|l7028375| 

460 470 480 490 500 

NOV11 

gi | 8101125 | 

gi|l6741730| 

gi 1 5921461 1 GQYRAVS SPDRI LPLKESLCRVG WLDYEAGDVSFYNMRDRSHI YTCPRS 

gi 1 14751898 | GQYRAVS SPDRI LPLKESLCRVGVFLDYEAGDVSFYNMRDRSHIYTCPRS 

gi|l7028375| 

510 520 530 540 550 

....|....|....|....|....|....|..-.|....|...-|....| 
NOV11 

gi | 8101125 | 

gi 1 16741730 | 
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gi | 5921461 1 AFSVP VRPFFRLGCEDSPIFI-CPALTGANGVTVPEEGLTLH 

gi 1 14751898 | AFSGPDTSQSGDPPEPIESIPWSHSHVDKPWSSQQPPHNTHLPAASFTPT 
gi | 17028375 | 



560 

....|....|....| 

NOV11 

gi) 8101125 | 

gi | 16741730 | 

gi | 5921461 1 RVGTHQSL - 

gi 1 14751898 | TDLSPSFLLLTRIiCF 
gi|l7028375| 



Tables 1 IE lists the domain description from DOMAIN analysis results against 
NOV1 1 . This indicates that the NOV1 1 sequence has properties similar to those of other 
proteins known to contain this domain. 







Table HE, Domain Analysis of NOV11 






gnl|Smart|smart00406, IGv, Immunoglobulin V-Type 






CD-Length = 80 residues, 96.2% aligned 
Score = 34.7 bits (78), Expect = 0.008 


Query : 
Sb j ct : 


52 
2 


VELQCQLFPNISAEDMELRWYRCQPSIAVHiy^ 1 1 1 
VLC+ + + W R P + + Y+GR T D+ ++ 
VTLSCKASGF-TFSSYYVSWVRQPPGKGLEWLGYIGSDVSYSEASYKGRVTISKDN-- SKN 5 9 


Query: 
Sbjct : 


112 
60 


KAMVRSHRVTTFBNRTYCC 130 

+ + D TY C 
D VS LT I SNLRVEDTGT YYC 7 8 



The gene sequence of invention described herein encodes for a novel member of the 
B7-Immunoglobulin family of enzymes. Specifically, the sequence encodes a novel 
BUTYROPHILIN-like protein. BUTYROPHILIN molecules play crucial roles in T-cell 
activation making them plausible targets for cancer, AIDS, and inflammation therapies. The 
protein described here is known to be expressed in spleen, and liver which may indicate roles 
in lupus, endocrine disorders, inflammation, autoimmune disorders, and cancers including 
liver, bone, and leukemia. 

Despite the fact that many tumors express MHC class I molecules presenting "foreign" 
peptide antigens, a vigorous tumor-destructing immune response is seldom detected. A 
possible explanation is that tumors cannot provide adequate costimulatory signals as provided 
by professional antigen presenting cells. CD28, upon interacting with B7, triggers 
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costimulatory signals critical for the T-cell response. Transfection of tumor cells with B7 
augments the immunogenicity of the tumor so that an anti-tumor immune response can be 
amplified. When B7-CD28 costimulation is provided CTL specific for otherwise silent 
epitopes can be activated. Therefore, unresponsiveness of T cells to many tumor antigens 
should be considered as ignorance rather than tolerance. Immunological ignorance may thus 
contribute to the failure of the immune system to respond against the tumor antigens. 

There is considerable evidence to support an important role for co-stimulatory 
molecules in regulating the proliferation and activation of T cells in the immune response. Of 
particular relevance is the interaction between CD28 on T cells and B7 expressed on the 
surface of antigen presenting cells (APCs). CTLA-4, another molecule present on activated T 
cells may downregulate T cell activity, but its role remains uncertain. CTLA4-Ig, a fusion 
protein consisting of the extracellular domain of CTLA4 and the Fc portion of human 
immunoglobulin Gl (IgGl), has been useful for studying the role of CD28/B7 interactions in 
immune responses. A number of studies have shown that CTLA4-Ig can switch off T cell 
activation. In an ovalbumin sensitive murine model of asthma, CTLA4-Ig treatment 
suppressed the response to inhaled allergen (increased airway hyperresponsiveness [AHR], 
IgE production, recruitment of eosinophils into the lungs, production of IL-4, DL-5, and IL-10 
and increased IFNgamma production from CD3-TCR-activated T cells). Anti B7-2 treatment 
has similar effects suggesting that interaction of B7-2 with CD28 is important in the 
development of a Th-2 type inflammatory response in mice. Recent observations have been of 
relevance to human allergic disease. In vitro studies have shown that CTLA4-Ig or anti-B7-2 
antibody can inhibit allergen-induced proliferation and cytokine production by peripheral 
blood mononuclear cells from atopic subjects. The role of co-stimulation has been studied in a 
human bronchial explant model of asthma. CTLA4-Ig fusion protein effectively blocked 
allergen-induced production of IL-5 and IL-13 in bronchial explants from atopic asthmatics. 
These studies confirm the requirement for interaction between co-stimulatory molecules in 
cytokine production and allergic inflammation, and point to the CD28-B7 pathway as being 
important to the allergen-induced inflammation in asthma. Studies of organ transplantation in 
primates suggest that CTLA4-Ig is extremely effective in preventing organ rejection. While 
phase 1 clinical trials have shown CTLA-4-Ig treatment of patients with psoriasis vulgaris to 
be well tolerated and to result in clinical improvement, its role in asthma management merits 
further investigation. 

The initiation and progression of autoimmune diseases, such as insulin-dependent 
diabetes mellitus (IDDM), are complex processes that depend on autoantigen exposure, 
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genetic susceptibility, and secondary events that promote autoaggression. T-cell costimulation, 
largely mediated by CD28/B7 interactions, is a major regulatory pathway in the activation and 
differentiation of T-cells that cause DDDM in murine models. In this article, we summarize our 
results in two models of IDDM: the non obese diabetic (NOD) mouse and diabetes induced 
with multiple low doses of streptozotocin (MDSDM). In both of these models, blockade of 
CD28/B7 costimulation regulates the development of disease. The effects of blockade vary 
with the intensity of cognate signal delivered to the T-cells, the timing of the costimulatory 
signal, and perhaps even the CD28 ligand expressed on antigen-presenting cells (APCs). Our 
results suggest that targeting CD28/B7 signals is a feasible approach for treatment and 
prevention of recurrence of autoimmune diabetes. However, the dynamic nature of these 
interactions highlights the importance of a clear understanding of their role in regulation of the 
disease. 

PMDD: 9048209, UI: 97200274 

The disclosed NOV1 1 nucleic acid of the invention encoding a butyrophilin-like 
protein includes the nucleic acid whose sequence is provided in Table 1 1 A or a fragment 
thereof. The invention also includes a mutant or variant nucleic acid any of whose bases may 
be changed from the corresponding base shown in Table 1 1 A while still encoding a protein 
that maintains its butyrophilin-like activities and physiological functions, or a fragment of 
such a nucleic acid. The invention further includes nucleic acids whose sequences are 
complementary to those just described, including nucleic acid fragments that are 
complementary to any of the nucleic acids just described. The invention additionally includes 
nucleic acids or nucleic acid fragments, or complements thereto, whose structures include 
chemical modifications. Such modifications include, by way of nonlimiting example, 
modified bases, and nucleic acids whose sugar phosphate backbones are modified or 
derivatized. These modifications are carried out at least in part to enhance the chemical 
stability of the modified nucleic acid, such that they may be used, for example, as antisense 
binding nucleic acids in therapeutic applications in a subject. In the mutant or variant nucleic 
acids, and their complements, up to about 1 percent of the bases may be so changed. 

The disclosed NOV1 1 protein of the invention includes butyrophilin-like protein 
whose sequence is provided in Table 1 IB. The invention also includes a mutant or variant 
protein any of whose residues may be changed from the corresponding residue shown in Table 
11B while still encoding a protein that maintains its butyrophilin-like activities and 
physiological functions, or a functional fragment thereof. In the mutant or variant protein, up 
to about 7 percent of the residues may be so changed. 
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The invention further encompasses antibodies and antibody fragments, such as F a b or 
(Fab)2, that bind immunospecifically to any of the proteins of the invention. 

The above defined information for this invention suggests that this butyroptalin-like 
protein (NOV1 1) may function as a member of a butyrophilin family. Therefore, the NOV1 1 
nucleic acids and proteins identified here may be useful in potential therapeutic applications 
implicated in (but not limited to) various pathologies and disorders as indicated below. The 
potential therapeutic applications for this invention include, but are not limited to: protein 
therapeutic, small molecule drug target, antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), diagnostic and/or prognostic marker, gene therapy (gene 
delivery/gene ablation), research tools, tissue regeneration in vivo and in vitro of all tissues 
and cell types composing (but not limited to) those defined here. 

The NOV1 1 nucleic acids and proteins of the invention are useful in potential 
therapeutic applications implicated in cancer including but not limited to various pathologies 
and disorders as indicated below. For example, a cDNA encoding butyrophilin-like protein 
(NOV1 1) may be useful in gene therapy, and the butyrophilin-like protein (NOV1 1) may be 
useful when administered to a subject in need thereof. By way of nonlimiting example, the 
compositions of the present invention will have efficacy for treatment of patients suffering 
from brain disorders including epilepsy, eating disorders, schizophrenia, ADD, and cancer; 
heart disease; inflammation and autoimmune disorders including Crohn's disease, IBD, lupus, 
allergies, rheumatoid and osteoarthritis, inflammatory skin disorders, blood disorders; psoriasis 
colon cancer, leukemia AIDS; thalamus disorders; metabolic disorders including diabetes and 
obesity; lung diseases such as asthma, emphysema, cystic fibrosis, and cancer; multiple 
sclerosis, pancreatic disorders including pancreatic insufficiency and cancer; and prostate 
disorders including prostate cancer as well as other diseases, disorders and conditions. The 
NOV1 1 nucleic acid encoding the butyrophilin-like protein of the invention, or fragments 
thereof, may further be useful in diagnostic applications, wherein the presence or amount of 
the nucleic acid or the protein are to be assessed. 

NOV1 1 nucleic acids and polypeptides are further useful in the generation of 
antibodies that bind immuno-specifically to the novel NOV1 1 substances for use in 
therapeutic or diagnostic methods. These antibodies may be generated according to methods 
known in the art, using prediction from hydrophobicity charts, as described in the "Anti- 
NOVX Antibodies" section below. The disclosed NOV1 1 protein has multiple hydrophilic 
regions, each of which can be used as an immunogen. In one embodiment, a contemplated 
NOV1 1 epitope is from about amino acids 25 to 50. In another embodiment, a NOV1 1 
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epitope is from about amino acids 60 to 140. In additional embodiments, a NOV1 1 epitope is 
from about amino acids 150 to 200, and from about amino acids 240 to 280. These novel 
proteins can be used in assay systems for functional analysis of various human disorders, 
which will help in understanding of pathology of the disease and development of new drug 
targets for various disorders. 

NOVX Nucleic Acids and Polypeptides 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX polypeptides or biologically active portions thereof. Also included in the invention are 
nucleic acid fragments sufficient for use as hybridization probes to identify NOVX-encoding 
nucleic acids (e.g., NOVX mRNAs) and fragments for use as PCR primers for the 
amplification and/or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA), RNA molecules (e.g., mRNA), analogs of the DNA or RNA generated using 
nucleotide analogs, and derivatives, fragments and homologs thereof. The nucleic acid 
molecule may be single-stranded or double-stranded, but preferably is comprised double- 
stranded DNA. 

An NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product of a 
naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 
polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the 
polypeptide, precursor or proprotein encoded by an ORF described herein. The product 
"mature" form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps as they may take place within the cell, or host cell, in 
which the gene product arises. Examples of such processing steps leading to a "mature" form 
of a polypeptide or protein include the cleavage of the N-terminal methionine residue encoded 
by the initiation codon of an ORF, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 
N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
from a precursor polypeptide or protein having residues 1 to N, in which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
residue N remaining. Further as used herein, a "mature" form of a polypeptide or protein may 
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arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result 
from the operation of only one of these processes, or a combination of any of them. 

The term "probes", as utilized herein, refers to nucleic acid sequences of variable 
length, preferably between at least about 10 nucleotides (nt), 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as utilized herein, is one, which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic acid. 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (i.e., sequences located at the 5 - and 3 ! -termini of the nucleic acid) in the genomic DNA 
of the organism from which the nucleic acid is derived. For example, in various embodiments, 
the isolated NOVX nucleic acid molecules can contain less than about 5 kb, 4 kb, 3 kb, 2 kb, 1 
kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic acid molecule in 
genomic DNA of the cell/tissue from which the nucleic acid is derived (e.g., brain, heart, liver, 
spleen, etc.). Moreover, an "isolated" nucleic acid molecule, such as a cDNA molecule, can 
be substantially free of other cellular material or culture medium when produced by 
recombinant techniques, or of chemical precursors or other chemicals when chemically 
synthesized. 

A nucleic acid molecule of the invention, e.g., a nucleic acid molecule having the 
nucleotide sequence SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 
33, or a complement of this aforementioned nucleotide sequence, can be isolated using 
standard molecular biology techniques and the sequence information provided herein. Using 
all or aportion of the nucleic acid sequence of SEQ IDNOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23, 25, 27, 29, 31, and 33, as a hybridization probe, NOVX molecules can be isolated 
using standard hybridization and cloning techniques (e.g., as described in Sambrook, et ah, 
(eds.), Molecular Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, 1989; and Ausubel, et ah, (eds.), Current 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993.) 
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A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively, 
genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 
synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 
PCR reaction. A short oligonucleotide sequence may be based on, or designed from, a 
genomic or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 
identical, similar or complementary DNA or RNA in a particular cell or tissue. 
Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 
100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment of the 
invention, an oligonucleotide comprising a nucleic acid molecule less than 100 nt in length 
would further comprise at least 6 contiguous nucleotides SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, and 33, or a complement thereof. Oligonucleotides may be 
chemically synthesized and may also be used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention comprises a 
nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or aportion of this 
nucleotide sequence (e.g., a fragment that can be used as a probe or primer or a fragment 
encoding a biologically-active portion of an NOVX polypeptide). A nucleic acid molecule 
that is complementary to the nucleotide sequence shown SEQ ID NOSrl, 3, 5, 7, 9, 1 1, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31,3 and 33 is one that is sufficiently complementary to the 
nucleotide sequence shown SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 
31, and 33 that it can hydrogen bond with little or no mismatches to the nucleotide sequence 
shown SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, thereby 
forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen base 
pairing between nucleotides units of a nucleic acid molecule, and the term "binding" means 
the physical or chemical interaction between two polypeptides or compounds or associated 
polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, van 
der Waals, hydrophobic interactions, and the like. A physical interaction can be either direct 
or indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
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compound. Direct binding refers to interactions that do not take place through, or due to, the 
effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

Fragments provided herein are defined as sequences of at least 6 (contiguous) nucleic 
acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the case of 
amino acids, respectively, and are at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 
sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences formed 
from the native compounds either directly or by modification or partial substitution. Analogs 
are nucleic acid sequences or amino acid sequences that have a structure similar to, but not 
identical to, the native compound but differs from it in respect to certain components or side 
chains. Analogs may be synthetic or from a different evolutionary origin and may have a 
similar or opposite metabolic activity compared to wild type. Homologs are nucleic acid 
sequences or amino acid sequences of a particular gene that are derived from different species. 

Derivatives and analogs may be full length or other than full length, if the derivative or 
analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable of 
hybridizing to the complement of a sequence encoding the aforementioned proteins under 
stringent, moderately stringent, or low stringent conditions. See e.g. Ausubel, et al, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, New York, NY, 1993, and below. 

A "homologous nucleic acid sequence" or "homologous amino acid sequence," or 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in different 
tissues of the same organism as a result of, for example, alternative splicing of RNA. 
Alternatively, isoforms can be encoded by different genes. In the invention, homologous 
nucleotide sequences include nucleotide sequences encoding for an NOVX polypeptide of 
species other than humans, including, but not limited to: vertebrates, and thus can include, e.g., 
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frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. Homologous nucleotide 
sequences also include, but are not limited to, naturally occurring allelic variations and 
mutations of the nucleotide sequences set forth herein. A homologous nucleotide sequence 
does not, however, include the exact nucleotide sequence encoding human NOVX protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode 
conservative amino acid substitutions (see below) in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33, as well as a polypeptide possessing NOVX biological 
activity. Various biological activities of the NOVX proteins are described below. 

An NOVX polypeptide is encoded by the open reading frame ("ORF") of an NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be translated 
into a polypeptide. A stretch of nucleic acids comprising an ORF is uninterrupted by a stop 
codon. An ORF that represents the coding sequence for a full protein begins with an ATG 
"start" codon and terminates with one of the three "stop" codons, namely, TAA, TAG, or 
TGA. For the purposes of this invention, an ORF may be any part of a coding sequence, with 
or without a start codon, a stop codon, or both. For an ORF to be considered as a good 
candidate for coding for a bona fide cellular protein, a minimum size requirement is often set, 
e.g. t a stretch of DNA that would encode a protein of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or cloning 
NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX homologues 
from other vertebrates. The probe/primer typically comprises substantially purified 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 
or 400 consecutive sense strand nucleotide sequence SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33; or an anti-sense strand nucleotide sequence of SEQ ID 
NOS:l,3, 5, 7, 9, 11,13, 15, 17, 19,21,23, 25,27,29,31, and 33; or of a naturally occurring 
mutant of SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33. 

Probes based on the human NOVX nucleotide sequences can be used to detect 
transcripts or genomic sequences encoding the same or homologous proteins. In various 
embodiments, the probe further comprises a label group attached thereto, e.g. the label group 
can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor. Such 
probes can be used as a part of a diagnostic test kit for identifying cells or tissues which mis- 
express an NOVX protein, such as by measuring a level of an NOVX-encoding nucleic acid in 
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a sample of cells from a subject e.g., detecting NOVX mRNA levels or determining whether a 
genomic NOVX gene has been mutated or deleted. 

"A polypeptide having a biologically-active portion of an NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a "biologically- 
active portion of NOVX" can be prepared by isolating a portion SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, that encodes apolypeptide having an NOVX 
biological activity (the biological activities of the NOVX proteins are described below), 
expressing the encoded portion of NOVX protein (e.g., by recombinant expression in vitro) 
and assessing the activity of the encoded portion of NOVX. 

NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 
29, 31, and 33 due to degeneracy of the genetic code and thus encode the same NOVX 
proteins as that encoded by the nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33. In another embodiment, an isolated nucleic acid 
molecule of the invention has a nucleotide sequence encoding a protein having an amino acid 
sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 
33. 

In addition to the human NOVX nucleotide sequences shown in SEQ ID NOS:l, 3, 5, 
7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 33, it will be appreciated by those 
skilled in the art that DNA sequence polymorphisms that lead to changes in the amino acid 
sequences of the NOVX polypeptides may exist within a population {e.g., the human 
population). Such genetic polymorphism in the NOVX genes may exist among individuals 
within a population due to natural allelic variation. As used herein, the terms "gene" and 
"recombinant gene" refer to nucleic acid molecules comprising an open reading frame (ORF) 
encoding an NOVX protein, preferably a vertebrate NOVX protein. Such natural allelic 
variations can typically result in 1-5% variance in the nucleotide sequence of the NOVX 
genes. Any and all such nucleotide variations and resulting amino acid polymorphisms in the 
NOVX polypeptides, which are the result of natural allelic variation and that do not alter the 
functional activity of the NOVX polypeptides, are intended to be within the scope of the 
invention. 
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Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 
thus that have a nucleotide sequence that differs from the human SEQ ID NOS:l, 3, 5, 7, 9, 
1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33 are intended to be within the scope of the 
invention. Nucleic acid molecules corresponding to natural allelic variants and homologues of 
the NOVX cDNAs of the invention can be isolated based on their homology to the human 
NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NOS: 1, 3, 5, 7, 9, 1 1, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33. In another embodiment, the nucleic acid is at 
least 10, 25, 50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet 
another embodiment, an isolated nucleic acid molecule of the invention hybridizes to the 
coding region. As used herein, the term "hybridizes under stringent conditions 11 is intended to 
describe conditions for hybridization and washing under which nucleotide sequences at least 
60% homologous to each other typically remain hybridized to each other. 

Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other 
than human) or other related sequences (e.g., paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. 

As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower than the 
thermal melting point (Tm) for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are occupied at equilibrium. Typically, stringent conditions will be those in 
which the salt concentration is less than about 1.0 M sodium ion, typically about 0.01 to 1.0 M 
sodium ion (or other salts) at pH 7.0 to 8.3 and the temperature is at least about 30°C for short 
probes, primers or oligonucleotides (e.g., 10 nt to 50 nt) and at least about 60°C for longer 
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probes, primers and oligonucleotides. Stringent conditions may also be achieved with the 
addition of destabilizing agents, such as formamide. 

Stringent conditions are known to those skilled in the art and can be found in Ausubel, 
et aL, (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, N.Y. 
(1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 65%, 
70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm DNA 
at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated 
nucleic acid molecule of the invention that hybridizes under stringent conditions to the 
sequences SEQ ID NOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, 
corresponds to a natmally-occurring nucleic acid molecule. As used herein, a 
"naturally-occurring" nucleic acid molecule refers to an KNA or DNA molecule having a 
nucleotide sequence that occurs in nature {e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
acid molecule comprising the nucleotide sequence of SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33, or fragments, analogs or derivatives thereof, under 
conditions of moderate stringency is provided. A non-limiting example of moderate 
stringency hybridization conditions are hybridization in 6X SSC, 5X Denhardt's solution, 
0.5% SDS and 100 mg/ml denatured salmon sperm DNA at 55°C, followed by one or more 
washes in IX SSC, 0.1% SDS at 37°C. Other conditions of moderate stringency that may be 
used are well-known within the art. See, e.g., Ausubel, et aL (eds.), 1993, CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990; Gene 
Transfer and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 
comprising the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, and 33, or fragments, analogs or derivatives thereof, under conditions of low 
stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 
(wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM Tris-HCl 
(pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low stringency that may 
be used are well known in the art {e.g., as employed for cross-species hybridizations). See, 
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e.g., Ausubel, et al (eds.), 1993, Current Protocols in Molecular Biology, John Wiley 
& Sons, NY, and Kriegler, 1990, Gene Transfer and Expression, A Laboratory 
Manual, Stockton Press, NY; Shilo and Weinberg, 198L Proc Natl Acad Sci USA 78: 
6789-6792. 



Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may exist in 
the population, the skilled artisan will further appreciate that changes can be introduced by 
mutation into the nucleotide sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, and 33, thereby leading to changes in the amino acid sequences of the encoded 
NOVX proteins, without altering the functional ability of said NOVX proteins. For example, 
nucleotide substitutions leading to amino acid substitutions at "non-essential" amino acid 
residues can be made in the sequence SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 
26, 28, 30, and 34. A "non-essential" amino acid residue is a residue that can be altered from 
the wild-type sequences of the NOVX proteins without altering their biological activity, 
whereas an "essential" amino acid residue is required for such biological activity. For 
example, amino acid residues that are conserved among the NOVX proteins of the invention 
are predicted to be particularly non-amenable to alteration. Amino acids for which 
conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33 yet retain biological activity, fri one embodiment, the 
isolated nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein 
the protein comprises an amino acid sequence at least about 45% homologous to the amino 
acid sequences SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. 
Preferably, the protein encoded by the nucleic acid molecule is at least about 60% homologous 
to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; more 
preferably at least about 70% homologous SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, and 34; still more preferably at least about 80% homologous to SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; even more preferably at 
least about 90% homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, and 34; and most preferably at least about 95% homologous to SEQ ID NOS:2, 4, 6, 8, 
10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. 

138 



WO 02/057453 PCT/U SO 1/50331 

An isolated nucleic acid molecule encoding an NOVX protein homologous to the 
protein of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, can be 
created by introducing one or more nucleotide substitutions, additions or deletions into the 
nucleotide sequence of SEQIDNOSrl, 3, 5, 7, 9, 11, 13, 15, 17, 19,21,23, 25, 27, 29,31, 
and 33, such that one or more amino acid substitutions, additions or deletions are introduced 
into the encoded protein. 

Mutations can be introduced into SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 
25, 27, 29, 31, and 33 by standard techniques, such as site-directed mutagenesis and 
PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 
substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains have 
been defined within the art. These families include amino acids with basic side chains (e.g. , 
lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), uncharged 
polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, tyrosine, cysteine), 
nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, proline, phenylalanine, 
methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and 
aromatic side chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted 
non-essential amino acid residue in the NOVX protein is replaced with another amino acid 
residue from the same side chain family. Alternatively, in another embodiment, mutations can 
be introduced randomly along all or part of an NOVX coding sequence, such as by saturation 
mutagenesis, and the resultant mutants can be screened for NOVX biological activity to 
identify mutants that retain activity. Following mutagenesis SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, the encoded protein can be expressed by any 
recombinant technology known in the art and the activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chain 
interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be any 
one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MBLF, HY, FYW, 
wherein the single letter amino acid codes are grouped by those amino acids that may be 
substituted for each other. Likewise, the "weak" group of conserved residues may be any one 
of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, NDEQHK, NEQHRK, 
VLM, HFY, wherein the letters within each group represent the single letter amino acid code. 
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In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to form 
proteinrprotein interactions with other NOVX proteins, other cell-surface proteins, or 
biologically-active portions thereof, («) complex formation between a mutant NOVX protein 
and an NOVX ligand; or (in) the ability of a mutant NOVX protein to bind to an intracellular 
target protein or biologically-active portion thereof; (e.g. avidin proteins). 

In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
regulate a specific biological function (e.g., regulation of insulin release). 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence ofSEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 
and 33, or fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is complementary to a "sense" nucleic acid encoding a protein (e.g., 
complementary to the coding strand of a double-stranded cDNA molecule or complementary 
to an mRNA sequence). In specific aspects, antisense nucleic acid molecules are provided that 
comprise a sequence complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides 
or an entire NOVX coding strand, or to only a portion thereof. Nucleic acid molecules 
encoding fragments, homologs, derivatives and analogs of an NOVX protein of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, or antisense nucleic acids 
complementary to an NOVX nucleic acid sequence of SEQ EDNOS:l, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21, 23, 25, 27, 29, 31, and 33, are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding an NOVX protein. The term 
"coding region" refers to the region of the nucleotide sequence comprising codons which are 
translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5' and 3' sequences which 
flank the coding region that are not translated into amino acids (i.e., also referred to as 5 1 and 
3' untranslated regions). 

Given the coding strand sequences encoding the NOVX protein disclosed herein, 
antisense nucleic acids of the invention can be designed according to the rules of Watson and 
Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be complementary 
to the entire coding region of NOVX mRNA, but more preferably is an oligonucleotide that is 
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antisense to only a portion of the coding or noncoding region of NOVX mRNA. For example, 
the antisense oligonucleotide can be complementary to the region surrounding the translation 
start site of NOVX mRNA. An antisense oligonucleotide can be, for example, about 5, 10, 15, 
20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense nucleic acid of the invention 
can be constructed using chemical synthesis or enzymatic ligation reactions using procedures 
known in the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) 
can be chemically synthesized using naturally-occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase the 
physical stability of the duplex formed between the antisense and sense nucleic acids {e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 

Examples of modified nucleotides that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 
7-methylguanine, 5-methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, 
beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into which a 
nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest, 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 
subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding an NOVX protein to thereby inhibit expression of the protein (e.g., by 
inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions in 
the major groove of the double helix. An example of a route of administration of antisense 
nucleic acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
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antisense nucleic acid molecules can be modified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface 
(e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell 
surface receptors or antigens). The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient nucleic acid molecules, vector 
constructs in which the antisense nucleic acid molecule is placed under the control of a strong 
pol II or pol HI promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
oc-anomeric nucleic acid molecule. An cc-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual fi-units, the 
strands run parallel to each other. See, e.g., Gaultier, et al, 1987. Nucl Acids Res. 15: 
6625-6641. The antisense nucleic acid molecule can also comprise a 
2-o-methylribonucleotide {See, e.g., Lioue, et al 1987. Nucl Acids Res. 15: 6131-6148) or a 
chimeric RNA-DNA analogue {See, e.g., Inoue, et al, 1987. FEES Lett 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified bases, 
and nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes {e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave NOVX 
mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme having 
specificity for an NOVX-encoding nucleic acid can be designed based upon the nucleotide 
sequence of an NOVX cDNA disclosed herein {i.e., SEQ ED NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21, 23, 25, 27, 29, 31, and 33). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is complementary 
to the nucleotide sequence to be cleaved in an NOVX-encoding mRNA. See, e.g., U.S. Patent 
4,987,071 to Cech, et al and U.S. Patent 5,1 16,742 to Cech, et al NOVX mRNA can also be 
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used to select a catalytic RNA having a specific ribonuclease activity from a pool of RNA 
molecules. See, e.g., Bartel et al, (1993) Science 261:141 1-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g., the NOVX 
promoter and/or enhancers) to form triple helical structures that prevent transcription of the 
NOVX gene in target cells. See f e.g., Helene, 1991. Anticancer Drug Des. 6: 569-84; Helene, 
et al 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base moiety, 
sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or solubility 
of the molecule. For example, the deoxyribose phosphate backbone of the nucleic acids can 
be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al, 1996. BioorgMed 
Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics (e.g., DNA mimics) in which the deoxyribose phosphate backbone is replaced by 
a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup, et al, 1996. supra; 
Perry-OKeefe, et al., 1996. Proc. Natl Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For example, 
PNAs can be used as antisense or antigene agents for sequence-specific modulation of gene 
expression by, e.g., inducing transcription or translation arrest or inhibiting replication. PNAs 
of NOVX can also be used, for example, in the analysis of single base pair mutations in a gene 
(e.g., PNA directed PGR clamping; as artificial restriction enzymes when used in combination 
with other enzymes, e.g., Si nucleases (See, Hyrup, et al., \996.supra); or as probes or primers 
for DNA sequence and hybridization (See, Hyrup, et al, 1996, supra; Perry-O'Keefe, et al, 
1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes (e.g., RNase H and DNA polymerases) to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 
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number of bonds between the nucleobases, and orientation (see, Hyrup, et aL, 1996. supra). 
The synthesis of PNA-DNA chimeras can be performed as described in Hyrup, et ah, 1996. 
supra and Finn, et aL, 1996. Nucl Acids Res 24: 3357-3363. For example, a DNA chain can 
be synthesized on a solid support using standard phosphoramidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5 f -(4-methoxytrityl)amino-5 f -deoxy-thymidine 
phosphoramidite, can be used between the PNA and the 5 f end of DNA. See, e.g., Mag, et aL, 
1989. Nucl Acid Res 17: 5973-5988. PNA monomers are then coupled in a stepwise manner 
to produce a chimeric molecule with a 5' PNA segment and a 3 f DNA segment. See, e.g., 
Finn, et aL, 1996. supra. Alternatively, chimeric molecules can be synthesized with a 5' DNA 
segment and a 3 f PNA segment. See, e.g., Petersen, et aL, 1975. Bioorg. Med. Chem. Lett. 5: 
1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such as 
peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
the cell membrane (see, e.g., Letsinger, et aL, 1989. Proc. Natl. Acad. Sci. U.S.A. 86: 
6553-6556; Lemaitre, et aL, 1 987. Proc. Natl. Acad. Sci. 84: 648-652; PCX Publication No. 0 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (see, 
e.g., Krol, et aL, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g., Zon, 1988. 
Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to another 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

A polypeptide according to the invention includes a polypeptide including the amino 
acid sequence of NOVX polypeptides whose sequences are provided in SEQ ID NOS:2, 4, 6, 
8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. The invention also includes a mutant 
or variant protein any of whose residues may be changed from the corresponding residues 
shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34 while 
still encoding a protein that maintains its NOVX activities and physiological functions, or a 
functional fragment thereof. 

In general, an NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other amino 
acids, and further include the possibility of inserting an additional residue or residues between 
two residues of the parent protein as well as the possibility of deleting one or more residues 
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from the parent sequence. Any amino acid substitution, insertion, or deletion is encompassed 
by the invention. In favorable circumstances, the substitution is a conservative substitution as 
defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and biologically- 
active portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided 
are polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In 
one embodiment, native NOVX proteins can be isolated from cells or tissue sources by an 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
recombinant expression, an NOVX protein or polypeptide can be synthesized chemically 
using standard peptide synthesis techniques. 

An "isolated" or "purified" polypeptide or protein or biologically-active portion thereof 
is substantially free of cellular material or other contaminating proteins from the cell or tissue 
source from which the NOVX protein is derived, or substantially free from chemical 
precursors or other chemicals when chemically synthesized. The language "substantially free 
of cellular material" includes preparations of NOVX proteins in which the protein is separated 
from cellular components of the cells from which it is isolated or recombinantly-produced. In 
one embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX proteins having less than about 30% (by dry weight) of non-NOVX proteins (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of 
non-NOVX proteins, still more preferably less than about 10% of non-NOVX proteins, and 
most preferably less than about 5% of non-NOVX proteins. When the NOVX protein or 
biologically-active portion thereof is recombinantly-produced, it is also preferably 
substantially free of culture medium, i.e., culture medium represents less than about 20%, 
more preferably less than about 10%, and most preferably less than about 5% of the volume of 
the NOVX protein preparation. 

The language "substantially free of chemical precursors or other chemicals" includes 
preparations of NOVX proteins in which the protein is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals" includes preparations 
of NOVX proteins having less than about 30% (by dry weight) of chemical precursors or 
non-NOVX chemicals, more preferably less than about 20% chemical precursors or 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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non-NOVX chemicals, and most preferably less than about 5% chemical precursors or 
non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence shown in SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 
16, 18, 20, 22, 24, 26, 28, 30, 32, and 34) that include fewer amino acids than the full-length 
NOVX proteins, and exhibit at least one activity of an NOVX protein. Typically, biologically- 
active portions comprise a domain or motif with at least one activity of the NOVX protein. A 
biologically-active portion of an NOVX protein can be a polypeptide which is, for example, 
10, 25, 50, 100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein are 
deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
functional activities of a native NOVX protein. 

In an embodiment, the NOVX protein has an amino acid sequence shown SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34. In other embodiments, 
the NOVX protein is substantially homologous to SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22, .24, 26, 28, 30, 32, and 34, and retains the functional activity of the protein of SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, yet differs in amino acid 
sequence due to natural allelic variation or mutagenesis, as described in detail, below. 
Accordingly, in another embodiment, the NOVX protein is a protein that comprises an amino 
acid sequence at least about 45% homologous to the amino acid sequence SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, and retains the functional activity of 
the NOVX proteins of SEQ ED NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 
and 34. 

Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of two nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.g., gaps can be introduced 
in the sequence of a first amino acid or nucleic acid sequence for optimal alignment with a 
second amino or nucleic acid sequence). The amino acid residues or nucleotides at 
corresponding amino acid positions or nucleotide positions are then compared. When a 
position in the first sequence is occupied by the same amino acid residue or nucleotide as the 
corresponding position in the second sequence, then the molecules are homologous at that 
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position {i.e., as used herein amino acid or nucleic acid "homology" is equivalent to amino 
acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension 
penalty of 0.3, the coding region of the analogous nucleic acid sequences referred to above 
exhibits a degree of identity preferably of at least 70%, 75%, 80%, 85%, 90%, 95%, 98%, or 
99%, with the CDS (encoding) part of the DNA sequence shown in SEQ ID NOS:l , 3, 5, 7, 9, 
11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
optimally aligned sequences over that region of comparison, determining the number of 
positions at which the identical nucleic acid base {e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in the region of comparison {i.e., 
the window size), and multiplying the result by 100 to yield the percentage of sequence 
identity. The term "substantial identity" as used herein denotes a characteristic of a 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity and often 90 to 95 percent 
sequence identity, more usually at least 99 percent sequence identity as compared to a 
reference sequence over a comparison region. 

Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, an 
NOVX "chimeric protein" or "fusion protein" comprises an NOVX polypeptide operatively- 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having 
an amino acid sequence corresponding to an NOVX protein SEQ ID NOS:2, 4, 6, 8, 10, 12, 
14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, whereas a "non-NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a protein that is not substantially 
homologous to the NOVX protein, e.g., a protein that is different from the NOVX protein and 
that is derived from the same or a different organism. Within an NOVX fusion protein the 
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NOVX polypeptide can correspond to all or a portion of an NOVX protein. In one 
embodiment, an NOVX fusion protein comprises at least one biologically-active portion of an 
NOVX protein. In another embodiment, an NOVX fusion protein comprises at least two 
biologically-active portions of an NOVX protein. In yet another embodiment, an NOVX 
fusion protein comprises at least three biologically-active portions of an NOVX protein. 
Within the fusion protein, the term "operatively-linked" is intended to indicate that the NOVX 
polypeptide and the non-NOVX polypeptide are fused in-frame with one another. The 
non-NOVX polypeptide can be fused to the N-terminus or C-terminus of the NOVX 
polypeptide. 

In one embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is an NOVX protein containing a 
heterologous signal sequence at its N-terminus. In certain host cells (e.g., mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a heterologous 
signal sequence. 

In yet another embodiment, the fusion protein is an NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of the 
immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the invention 
can be incorporated into pharmaceutical compositions and administered to a subject to inhibit 
an interaction between an NOVX ligand and an NOVX protein on the surface of a cell, to 
thereby suppress NOVX-mediated signal transduction in vivo. The NOVX-immunoglobulin 
fusion proteins can be used to affect the bioavailability of an NOVX cognate ligand. 
Inhibition of the NOVX ligand/NOVX interaction may be useful therapeutically for both the 
treatment of proliferative and differentiative disorders, as well as modulating (e.g. promoting 
or inhibiting) cell survival. Moreover, the NOVX-immunoglobulin fusion proteins of the 
invention can be used as immunogens to produce anti-NOVX antibodies in a subject, to purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
NOVX with an NOVX ligand. 

An NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
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enzyme digestion to provide for appropriate teraiini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 
consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
chimeric gene sequence (see, e.g., Ausubel, et al (eds.) Current Protocols in Molecular 
Biology, John Wiley & Sons, 1992), Moreover, many expression vectors are commercially 
available that already encode a fusion moiety (e.g., a GST polypeptide). An NOVX-encoding 
nucleic acid can be cloned into such an expression vector such that the fusion moiety is linked 
in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (i.e., mimetics) or as NOVX antagonists. Variants of the NOVX protein can 
be generated by mutagenesis (e.g., discrete point mutation or truncation of the NOVX protein). 
An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
the NOVX protein by, for example, competitively binding to a downstream or upstream 
member of a cellular signaling cascade which includes the NOVX protein. Thus, specific 
biological effects can be elicited by treatment with a variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities 
of the naturally occurring form of the protein has fewer side effects in a subject relative to 
treatment with the naturally occurring form of the NOVX proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e., mimetics) 
or as NOVX antagonists can be identified by screening combinatorial libraries of mutants 
(e.g., truncation mutants) of the NOVX proteins for NOVX protein agonist or antagonist 
activity. In one embodiment, a variegated library of NOVX variants is generated by 
combinatorial mutagenesis at the nucleic acid level and is encoded by a variegated gene 
library. A variegated library of NOVX variants carl be produced by, for example, 
enzymatically ligating a mixture of synthetic oligonucleotides into gene sequences such that a 
degenerate set of potential NOVX sequences is expressible as individual polypeptides, or 
alternatively, as a set of larger fusion proteins (e.g., for phage display) containing the set of 
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NOVX sequences therein. There are a variety of methods which can be used to produce 
libraries of potential NOVX variants from a degenerate oligonucleotide sequence. Chemical 
synthesis of a degenerate gene sequence can be performed in an automatic DNA synthesizer, 
and the synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding the 
desired, set of potential NOVX sequences. Methods for synthesizing degenerate 
oligonucleotides are well-known within the art. See, e.g., Narang, 1983. Tetrahedron 39: 3; 
Itakura, et aL, 1984. Annu. Rev. Biochem. 53: 323; Itakura, et a/., 1984. Science 198: 1056; 
Ike, et al. y 1983. Nucl Acids Res. 1 1 : 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be used 
to generate a variegated population of NOVX fragments for screening and subsequent 
selection of variants of an NOVX protein. In one embodiment, a library of coding sequence 
fragments can be generated by treating a double stranded PCR fragment of an NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form double-stranded 
DNA that can include sense/antisense pairs from different nicked products, removing single 
stranded portions from reformed duplexes by treatment with Si nuclease, and ligating the 
resulting fragment library into an expression vector. By this method, expression libraries can 
be derived which encodes N-terminal and internal fragments of various sizes of the NOVX 
proteins. 

Various techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming appropriate cells with the resulting library of vectors, and expressing the 
combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recursive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries, can be used in combination with the screening assays to identify NOVX variants. 
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See, e.g., Arkin and Yourvan, 1992. Proc. Natl. Acad. Set USA 89: 781 1-7815; Delgrave, et 
al. y 1993. Protein Engineering 6:327-331. 



Anti-NOVX Antibodies 

Also included in the invention are antibodies to NOVX proteins, or fragments of 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F a b> 
F a b' and F( a b')2 fragments, and an F a b expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as well, such as IgGi, IgG 2 , and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to all such classes, subclasses and types of human antibody species. 

An isolated NOVX-related protein of the invention may be intended to serve as an 
antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
alternatively, the invention provides antigenic peptide fragments of the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
amino acid sequence of the full length protein and encompasses an epitope thereof such that an 
antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX-related protein that is located on the surface of the 
protein, e.g., a hydrophilic region. A hydrophobicity analysis of the human NOVX-related 
protein sequence will indicate which regions of a NOVX-related protein are particularly 
hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody 
production. As a means for targeting antibody production, hydropathy plots showing regions 
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of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods, either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat. Acad. Set USA 78: 
3824-3828; Kyte and Doolittle 1982, 1 Mol Biol 157: 105-142, each of which is incorporated 
herein by reference in its entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of polyclonal 
or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
fragments, analogs homologs or orthologs thereof (see, for example, Antibodies: A Laboratory 
Manual, Harlow and Lane, 1988, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, incorporated herein by reference). Some of these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., rabbit, 
goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum 
albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 
Calmette-Guerin and Corynebacterium parvum, or similar immunostimulatory agents. 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known 
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techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. Wilkinson 
(The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 (April 17, 
2000), pp. 25-28). 

Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent. Alternatively, the lymphocytes can be immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Princples and Practice, Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
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typically will include hypoxanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 
Diego, California and the American Type Culture Collection, Manassas, Virginia. Human 
myeloma and mouse-human heteromyeloma cell lines also have been described for the 
production of human monoclonal antibodies (Kozbor, J. Immunol, 133:3001 (1984); Brodeur 
et al., Monoclonal Antibody Production Techniques and Applications, Marcel 
Dekker, Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELIS A). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal Biochem., 107:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 
the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
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which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 
(CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous murine sequences (U.S. Patent No. 
4,816,567; Morrison, Nature 368, 812-13 (1994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
domains of an antibody of the invention, or can be substituted for the variable domains of one 
antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. 

Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab f )2 or other antigen- 
binding subsequences of antibodies) that are principally comprised of the sequence of a human 
immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. 
Humanization can be performed following the method of Winter and co-workers (Jones et al., 
Nature, 321 :522-525 (1986); Riechmann et al, Nature, 332:323-327 (1988); Verhoeyen et al., 
Science, 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 
corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences. 
In general, the humanized antibody will comprise substantially all of at least one, and typically 
two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally 
also will comprise at least a portion of an immunoglobulin constant region (Fc), typically that 
of a human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Cum Op. 
Struct Biol, 2:593-596 (1992)). 
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Human Antibodies 

Fully human antibodies relate to antibody molecules in which essentially the entire 
sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies", or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV hybridoma 
technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: Monoclonal 
Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 2026-2030) or 
by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol Biol, 227:381 (1991); 
Marks et al., Mol Biol, 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in Marks et al. {Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. {Nature 368 856-859 (1994)); Morrison ( Nature 368, 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger {Nature Biotechnology 14, 826 
(1996)); and Lonberg and Huszar {Intern. Rev. Immunol 13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman animals 
which are modified so as to produce fully human antibodies rather than the animal's 
endogenous antibodies in response to challenge by an antigen. (See PCT publication 
WO94/02602). The endogenous genes encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
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complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 and 
WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. 
The antibodies can be obtained directly from the animal after immunization with an 
immunogen of interest, as, for example, a preparation of a polyclonal antibody, or alternatively 
from immortalized B cells derived from the animal, such as hybridomas producing 
monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv 
molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S. Patent 
No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
germ cells contain the gene encoding the selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is disclosed 
in U.S. Patent No. 5,916,771 . It includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybrid cell 
expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

Fab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F ab expression 
libraries (see e.g., Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and effective 
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identification of monoclonal F a b fragments with the desired specificity for a protein or 
derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limited to: (i) an F (a b»)2 fragment produced by pepsin digestion of an antibody molecule; (ii) 
an Fab fragment generated by reducing the disulfide bridges of an F( a v)2 fragment; (iii) an F a b 
fragment generated by the treatment of the antibody molecule with papain and a reducing 
agent and (iv) F v fragments. 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for at least two different antigens. In the present case, one of the 
binding specificities is for an antigenic protein of the invention. The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture of ten different antibody molecules, of which only one has the correct 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al, 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present in at least one of the 
fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzymology, 121:210 (1986), 

According to another approach described in WO 96/2701 1, the interface between a pair 
of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
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of the CH3 region of an antibody constant domain. In this method, one or more small amino 
acid side chains from the interface of the first antibody molecule are replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine). This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such 
as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
can be prepared using chemical linkage. Brennan et al., Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')2 fragments. 
These fragments are reduced in the presence of the dithiol comRho-Interacting Proteing agent 
sodium arsenite to stabilize vicinal dithiols and prevent intermolecular disulfide formation. 
The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One 
of the Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 
mercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispecific antibodies. Shalaby et al., 1 Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 
have been produced using leucine zippers. Kostelny et al., J. Immunol 148(5):1547-1553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to form monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proa Natl Acad. Set USA 90:6444-6448 (1993) has 
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provided an alternative mechanism for making bispecific antibody fragments. The fragments 
comprise a heavy-chain variable domain (V H ) connected to a light-chain variable domain (V L ) 
by a linker which is too short to allow pairing between the two domains on the same chain. 
Accordingly, the V H and Vl domains of one fragment are forced to pair with the 
complementary V L and V H domains of another fragment, thereby forming two antigen-binding 
sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 
(sFv) dimers has also been reported. See, Gruber et al., X Immunol 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 
antibodies can be prepared. Tutt et al., Immunol 147:60(1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic arm 
of an immunoglobulin molecule can be combined with an arm which binds to a triggering 
molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 
Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and FcyRIII (CD16) so as 
to focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another 
bispecific antibody of interest binds the protein antigen described herein and further binds 
tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 
antibodies have, for example, been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 
known methods in synthetic protein chemistry, including thosa involving crosslinking agents. 
For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
forming a thioether bond. Examples of suitable reagents for this purpose include iminothiolate 
and methyl-4-mercaptobutynmidate and those disclosed, for example, in U.S. Patent No. 
4,676,980. 
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Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson et al, Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria officinalis inhibitor, 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
radionuclides are available for the production of radioconjugated antibodies. Examples 
include 2l2 Bi, 13, 1, 131 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 
Afunctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate 
(SPDP), iminothiolane (IT), Afunctional derivatives of imidoesters (such as dimethyl 
adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as 
glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates 
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(such as tolyene 2,6-diisocyanate), and bis-active fluorine compounds (such as 1,5-difluoro- 
2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as described in 
Vitetta et al., Science, 238: 1098 (1987). Carbon-14-labeled l-isothiocyanatobenzyl-3- 
methyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for 
conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn 
conjugated to a cytotoxic agent. 

In one embodiment, methods for the screening of antibodies that possess the desired 
specificity include, but are not limited to, enzyme-linked immunosorbent assay (ELISA) and 
other immunologically-mediated techniques known within the art. In a specific embodiment, 
selection of antibodies that are specific to a particular domain of an NOVX protein is 
facilitated by generation of hybridomas that bind to the fragment of an NOVX protein 
possessing such a domain. Thus, antibodies that are specific for a desired domain within an 
NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also provided 
herein. 

Anti-NOVX antibodies may be used in methods known within the art relating to the 
localization and/or quantitation of an NOVX protein (eg., for use in measuring levels of the 
NOVX protein within appropriate physiological samples, for use in diagnostic methods, for 
use in imaging the protein, and the like). In a given embodiment, antibodies for NOVX 
proteins, or derivatives, fragments, analogs or homologs thereof, that contain the antibody 
derived binding domain, are utilized as pharmacologically-active compounds (hereinafter 
"Therapeutics"). 

An anti-NOVX antibody (e.g., monoclonal antibody) can be used to isolate an NOVX 
polypeptide by standard techniques, such as affinity chromatography or immunoprecipitation. 
An anti-NOVX antibody can facilitate the purification of natural NOVX polypeptide from 
cells and of recombinantly-produced NOVX polypeptide expressed in host cells. Moreover, 
an anti-NOVX antibody can be used to detect NOVX protein (e.g., in a cellular lysate or cell 
supernatant) in order to evaluate the abundance and pattern of expression of the NOVX 
protein. Anti-NOVX antibodies can be used diagnostically to monitor protein levels in tissue 
as part of a clinical testing procedure, e.g., to, for example, determine the efficacy of a given 
treatment regimen. Detection can be facilitated by coupling (i.e., physically linking) the 
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antibody to a detectable substance. Examples of detectable substances include various 
enzymes, prosthetic groups, fluorescent materials, luminescent materials, bioluminescent 
materials, and radioactive materials. Examples of suitable enzymes include horseradish 
peroxidase, alkaline phosphatase, P-galactosidase, or acetylcholinesterase; examples of 
suitable prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 
suitable fluorescent materials include umbelliferone, fluorescein, fluorescein isothiocyanate, 
rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example 
of a luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 125 I, 
131 I, 35 Sor 3 H. 



NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding an NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
of transporting another nucleic acid to which it has been linked. One type of vector is a 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g., 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
expression vectors of utility in recombinant DNA techniques are often in the form of plasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the 
plasmid is the most commonly used form of vector. However, the invention is intended to 
include such other forms of expression vectors, such as viral vectors (e.g., replication defective 
retroviruses, adenoviruses and adeno-associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
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sequence to be expressed. Within a recombinant expression vector, "operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 
host cell). 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology: Methods in 
Enzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, San 
Diego, Calif. (1990). Alternatively, the recombinant expression vector can be transcribed and 
translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of the recombinant protein; and (Hi) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
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sequences, include Factor Xa, thrombin and enterokinase. Typical fusion expression vectors 
include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 31-40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, NJ.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et al, (1988) Gene 69:301-315) and pET 1 Id (Studier et al 9 Gene Expression 
Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 
protein. See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
1 85, Academic Press, San Diego, Calif. (1990) 1 1 9-128. Another strategy is to alter the 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et al, 1992. NucL Acids Res. 20: 21 1 1-2118). Such alteration of nucleic acid 
sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et al 9 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et al 9 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 
San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 
SF9 cells) include the pAc series (Smith, et al 9 1983. Mol. Cell Biol 3: 2156-2165) and the 
pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples of mammalian expression vectors 
include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, et al, 1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are 
derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells see, e.g., Chapters 16 and 17 of 
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Sambrook, et al, Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989. 

In another embodiment, the recombinant mammalian expression vector is capable of 
directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al, 1987. Genes Dev. 1: 
268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol. 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO J. 
8: 729-733) and immunoglobulins (Banerji, etal. 9 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 
promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Set. USA 86: 5473-5477), 
pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 374-379) 
and the a-fetoprotein promoter (Campes and Tilghman, 1989. Genes Dev. 3: 537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. That 
is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that allows 
for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid cloned in the 
antisense orientation can be chosen that direct the continuous expression of the antisense RNA 
molecule in a variety of cell types, for instance viral promoters and/or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et al., "Antisense RNA as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol. 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms refer 
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not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell. Because certain modifications may occur in succeeding generations due to either 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 
cell, but are still included within the scope of the term as used herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 
transformation or transfection techniques. As used herein, the terms "transformation" and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid {e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 
electroporation. Suitable methods for transforming or transfecting host cells can be found in 
Sambrook, et al (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y., 1989), 
and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable marker (e.g., resistance to antibiotics) is generally introduced into the 
host cells along with the gene of interest. Various selectable markers include those that confer 
resistance to drugs, such as G418, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a host cell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
nucleic acid can be identified by drug selection {e.g., cells that have incorporated the 
selectable marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
be used to produce (i.e., express) NOVX protein. Accordingly, the invention further provides 
methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 
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Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 
Such host cells can then be used to create non-human transgenic animals in which exogenous 
NOVX sequences have been introduced into their genome or homologous recombinant 
animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or 
evaluating modulators of NOVX protein activity. As used herein, a "transgenic animal" is a 
non-human animal, preferably a mammal, more preferably a rodent such as a rat or mouse, in 
which one or more of the cells of the animal includes a transgene. Other examples of 
transgenic animals include non-human primates, sheep, dogs, cows, goats, chickens, 
amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 
from which a transgenic animal develops and that remains in the genome of the mature 
animal, thereby directing the expression of an encoded gene product in one or more cell types 
or tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
NOVX gene has been altered by homologous recombination between the endogenous gene 
and an exogenous DNA molecule introduced into a cell of the animal, e.g., an embryonic cell 
of the animal, prior to development of the animal. 

A transgenic animal of the invention can be created by introducing NOVX-encoding 

nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by microinjection, retroviral 

infection) and allowing the oocyte to develop in a pseudopregnant female foster animal. The 

human NOVX cDNA sequences SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 

29, 31, 33, and 35 can be introduced as a transgene into the genome of a non-human animal. 

Alternatively, a non-human homologue of the human NOVX gene, such as a mouse NOVX 

gene, can be isolated based on hybridization to the human NOVX cDNA (described further 

supra) and used as a transgene. Intronic sequences and polyadenylation signals can also be 

included in the transgene to increase the efficiency of expression of the transgene. A 

tissue-specific regulatory sequence(s) can be operably-linked to the NOVX transgene to direct 

expression of NOVX protein to particular cells. Methods for generating transgenic animals 

via embryo manipulation and microinjection, particularly animals such as mice, have become 

conventional in the art and are described, for example, in U.S. Patent Nos. 4,736,866; 

4,870,009; and 4,873,191; andHogan, 1986. In: Manipulating the Mouse Embryo, Cold 
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Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y. Similar methods are used for 
production of other transgenic animals. A transgenic founder animal can be identified based 
upon the presence of the NOVX transgene in its genome and/or expression of NOVX mRNA 
in tissues or cells of the animals. A transgenic founder animal can then be used to breed 
additional animals carrying the transgene. Moreover, transgenic animals carrying a transgene- 
encoding NOVX protein can further be bred to other transgenic animals carrying other 
transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of an NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene can 
be ahuman gene (e.g., the cDNA of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 
27, 29, 31, and 33), but more preferably, is a non-human homologue of a human NOVX gene. 
For example, a mouse homologue of human NOVX gene of SEQ IDNOSrl, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21, 23, 25, 27, 29, 31, and 33 can be used to construct a homologous recombination 
vector suitable for altering an endogenous NOVX gene in the mouse genome. In one 
embodiment, the vector is designed such that, upon homologous recombination, the 
endogenous NOVX gene is functionally disrupted (i.e., no longer encodes a functional protein; 
also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous recombination, 
the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 
protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 
the endogenous NOVX protein). In the homologous recombination vector, the altered portion 
of the NOVX gene is flanked at its 5 - and 3 termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The 
additional flanking NOVX nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA (both 
at the 5 r - and 3'-termini) are included in the vector. See, e.g., Thomas, et ah, 1987. Cell 51: 
503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene are selected. See, e.g., 
U,etal, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 
form aggregation chimeras. See, e.g., Bradley, 1987. In: Teratocarcinomas and 
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Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 1 13-152. 
A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 
and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
their germ cells can be used to breed animals in which all cells of the animal contain the 
homologously-recombined DNA by germline transmission of the transgene. Methods for 
constructing homologous recombination vectors and homologous recombinant animals are 
described further in Bradley, 1991. Curr. Opin. Biotechnol 2: 823-829; PCT International 
Publication Nos.: WO 90/1 1354; WO 91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that contain 
selected systems that allow for regulated expression of the transgene. One example of such a 
system is the cre/loxP recombinase system of bacteriophage PI . For a description of the 
cre/loxP recombinase system, See, e.g., Lakso, et al, 1992. Proc. Natl Acad Sci. USA 89: 
6232-6236. Another example of a recombinase system is the FLP recombinase system of 
Saccharomyces cerevisiae. See, O f Gorman, et al, 1991. Science 251:1351-1355. Ifacre/loxP 
recombinase system is used to regulate expression of the transgene, animals containing 
transgenes encoding both the Cre recombinase and a selected protein are required. Such 
animals can be provided through the construction of "double" transgenic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. 

Clones of the non-human transgenic animals described herein can also be produced 
according to the methods described in Wilmut, et al, 1997. Nature 385: 810-813. In brief, a 
cell {e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
growth cycle and enter Go phase. The quiescent cell can then be fused, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 
quiescent cell is isolated. The reconstructed oocyte is then cultured such that it develops to 
morula or blastocyte and then transferred to pseudopregnant female foster animal. The 
offspring borne of this female foster animal will be a clone of the animal from which the cell 
{e.g., the somatic cell) is isolated. 

Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 
referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
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antibody and a pharmaceutical acceptable carrier. As used herein, "pharmaceutical 
acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 
include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically active substances is well known 
in the art. Except insofar as any conventional media or agent is incompatible with the active 
compound, use thereof in the compositions is contemplated. Supplementary active 
compounds can also be incorporated into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of administration include parenteral, 
e.g. 9 intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal (i.e., topical), 
transmucosal, and rectal administration. Solutions or suspensions used for parenteral, 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, glycerine, 
propylene glycol or other synthetic solvents; antibacterial agents such as benzyl alcohol or 
methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, 
and agents for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, N.J.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
the conditions of manufacture and storage and must be preserved against the contaminating 
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or 
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol, 
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propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
surfactants. Prevention of the action of microorganisms can be achieved by various 
antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the 
composition. Prolonged absorption of the injectable compositions can be brought about by 
including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound (e.g., 
an NOVX protein or anti-NOVX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those enumerated above. In the case of sterile powders for the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches, or capsules. Oral compositions can also be prepared using a fluid carrier 
for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 
swished and expectorated or swallowed. Pharmaceutically compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
nature: a binder such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
such as starch or lactose, a disintegrating agent such as alginic acid, Primogel, or com starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
sweetening agent such as sucrose or saccharin; or a flavoring agent such as peppermint, 
methyl salicylate, or orange flavoring. 
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For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, e.g., 
a gas such as carbon dioxide, or a nebulizer. 

Systemic administration can also be by transmucosal or transdermal means. For 
transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 
derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 
or suppositories. For transdermal administration, the active compounds are formulated into 
ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories (e.g., with 
conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 
for rectal delivery. 

In one embodiment, the active compounds are prepared with carriers that will protect 
the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 
antigens) can also be used as pharmaceutically acceptable carriers. These can be prepared 
according to methods known to those skilled in the art, for example, as described in U.S. 
Patent No. 4,522,811. 

It is especially advantageous to formulate oral or parenteral compositions in dosage 
unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be treated; 
each unit containing a predetermined quantity of active compound calculated to produce the 
desired therapeutic effect in association with the required pharmaceutical carrier. The 
specification for the dosage unit forms of the invention are dictated by and directly dependent 
on the unique characteristics of the active compound and the particular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. 
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The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration {see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection {see, e.g., Chen, etal, 1994. Proc. Natl Acad. Sci. USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 
in an acceptable diluent, or can comprise a slow release matrix in which the gene delivery 
vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
include one or more cells that produce the gene delivery system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in an NOVX gene, 
and to modulate NOVX activity, as described further, below. In addition, the NOVX proteins 
can be used to screen drugs or compounds that modulate the NOVX protein activity or 
expression as well as to treat disorders characterized by insufficient or excessive production of 
NOVX protein or production of NOVX protein forms that have decreased or aberrant activity 
compared to NOVX wild-type protein (e.g.; diabetes (regulates insulin release); obesity (binds 
and transport lipids); metabolic disturbances associated with obesity, the metabolic syndrome 
X as well as anorexia and wasting disorders associated with chronic diseases and various 
cancers, and infectious disease(possesses anti-microbial activity) and the various 
dyslipidemias. In addition, the anti-NOVX antibodies of the invention can be used to detect 
and isolate NOVX proteins and modulate NOVX activity. In yet a further aspect, the invention 
can be used in methods to influence appetite, absorption of nutrients and the disposition of 
metabolic substrates in both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, i.e., candidate or test compounds or agents (e.g., peptides, 
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peptidomimetics, small molecules or other drugs) that hind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g., NOVX protein expression or NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of an NOVX 
protein or polypeptide or biologically-active portion thereof. The test compounds of the 
invention can be obtained using any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity 
chromatography selection. The biological library approach is limited to peptide libraries, 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
molecule libraries of compounds. See, e.g., Lam, 1997 \ Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates, 
lipids or other organic or inorganic molecules. Libraries of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the art, 
for example in: DeWitt, et al, 1993. Proa Natl. Acad. Set U.S.A. 90: 6909; Erb, et al, 1994. 
Proc. Natl. Acad. Sci. U.S.A. 91: 11422; Zuckermann, etal, 1994./. Med. Chem. 37: 2678; 
Cho, et al, 1993. Science 261: 1303; Cairell, et al, 1994. Angew. Chem. Int. Ed. Engl. 33: 
2059; Carell, et al, 1994. Angew. Chem. Int. Ed. Engl 33: 2061; and Gallop, et al, 1994. J. 
Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution {e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 
1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, etal, 1992. Proc. Natl Acad. Sci. USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 
249: 404-406; Cwirla, et al, 1990. Proc. Natl. Acad. Sci. U.S.A. 87: 6378-6382; Felici, 1991. 
J. Mol. Biol. 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 
membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the cell 
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surface is contacted with a test compound and the ability of the test compound to bind to an 
NOVX protein determined. The cell, for example, can of mammalian origin or a yeast cell. 
Determining the ability of the test compound to bind to the NOVX protein can be 
accomplished, for example, by coupling the test compound with a radioisotope or enzymatic 
label such that binding of the test compound to the NOVX protein or biologically-active 
portion thereof can be determined by detecting the labeled compound in a complex. For 
example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 
and the radioisotope detected by direct counting of radioemission or by scintillation counting. 
Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 
peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 
determination of conversion of an appropriate substrate to product. In one embodiment, the 
assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 
or a biologically-active portion thereof, on the cell surface with a known compound which 
binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 
and determining the ability of the test compound to interact with an NOVX protein, wherein 
determining the ability of the test compound to interact with an NOVX protein comprises 
determining the ability of the test compound to preferentially bind to NOVX protein or a 
biologically-active portion thereof as compared to the known compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or biologically-active 
portion thereof. Determining the ability of the test compound to modulate the activity of 
NOVX or a biologically-active portion thereof can be accomplished, for example, by 
determining the ability of the NOVX protein to bind to or interact with an NOVX target 
molecule. As used herein, a "target molecule" is a molecule with which an NOVX protein 
binds or interacts in nature, for example, a molecule on the surface of a cell which expresses 
an NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 
extracellular milieu, a molecule associated with the internal surface of a cell membrane or a 
cytoplasmic molecule. An NOVX target molecule can be a non-NOVX molecule or an 
NOVX protein or polypeptide of the invention. In one embodiment, an NOVX target 
molecule is a component of a signal transduction pathway that facilitates transduction of an 
extracellular signal (e.g. a signal generated by binding of a compound to a membrane-bound 
NOVX molecule) through the cell membrane and into the cell. The target, for example, can be 
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a second intercellular protein that has catalytic activity or a protein that facilitates the 
association of downstream signaling molecules with NOVX. 

Determining the ability of the NOVX protein to bind to or interact with an NOVX 
target molecule can be accomplished by one of the methods described above for determining 
direct binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with an NOVX target molecule can be accomplished by determining the activity of the 
target molecule. For example, the activity of the target molecule can be determined by 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ca 2+ , 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
substrate, detecting the induction of a reporter gene (comprising an NOVX-responsive 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
luciferase), or detecting a cellular response, for example, cell survival, cellular differentiation, 
or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
contacting an NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound 
which binds NOVX to form an assay mixture, contacting the assay mixture with a test 
compound, and determining the ability of the test compound to interact with an NOVX 
protein, wherein determining the ability of the test compound to interact with an NOVX 
protein comprises determining the ability of the test compound to preferentially bind to NOVX 
or biologically-active portion thereof as compared to the known compound. 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 
of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 
modulate the activity of NOVX can be accomplished, for example, by determining the ability 
of the NOVX protein to bind to an NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, determining the ability of 
the test compound to modulate the activity of NOVX protein can be accomplished by 
determining the ability of the NOVX protein further modulate an NOVX target molecule. For 
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example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate 
can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
form an assay mixture, contacting the assay mixture with a test compound, and determining 
the ability of the test compound to interact with an NOVX protein, wherein determining the 
ability of the test compound to interact with an NOVX protein comprises determining the 
ability of the NOVX protein to preferentially bind to or modulate the activity of an NOVX 
target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
Isotridecypoly(ethylene glycol ether) n , N-dodecyl--N,N-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-1 -propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)chmethylamminiol-2-hydroxy-l -propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it maybe 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
complexed from uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microliter plates, test tubes, and micro-centrifuge tubes. In one embodiment, a 
fusion protein can be provided that adds a domain that allows one or both of the proteins to be 
bound to a matrix. For example, GST-NO VX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, MO) or 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 
incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to 
remove any unbound components, the matrix immobilized in the case of beads, complex 
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determined either directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated from the matrix, and the level of NOVX protein binding or 
activity determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g., biotinylation kit, 
Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well 
plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or target 
molecules, but which do not interfere with binding of the NOVX protein to its target molecule, 
can be derivatized to the wells of the plate, and unbound target or NOVX protein trapped in 
the wells by antibody conjugation. Methods for detecting such complexes, in addition to those 
described above for the GST-immobilized complexes, include immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
assays that rely on detecting an enzymatic activity associated with the NOVX protein or target 
molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate 
compound can then be identified as a modulator of NOVX mRNA or protein expression based 
upon this comparison. For example, when expression of NOVX mRNA or protein is greater 
(V.e., statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression. The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay {see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et al, 1993. Cell 72: 223-232; Madura, et al 9 1993. X Biol Chem. 268: 12046-12054; 
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Bartel, et aL, 1993. Biotechniques 14: 920-924; Iwabuchi, et al. 9 1993. Oncogene 8: 
1693-1696; and Brent WO 94/1 0300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the NOVX pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming an NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 
transcription of a reporter gene (e.g., LacZ) that is operably linked to a transcriptional 
regulatory site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and 
used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the corresponding 
complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (i) map their respective 
genes on a chromosome; and, thus, locate gene regions associated with genetic disease; (ii) 
identify an individual from a minute biological sample (tissue typing); and (Hi) aid in forensic 
identification of a biological sample. Some of these applications are described in the 
subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is called 
chromosome mapping. Accordingly, portions or fragments of the NOVX sequences, SEQ ID 
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NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or fragments or derivatives 
thereof, can be used to map the location of the NOVX genes, respectively, on a chromosome. 
The mapping of the NOVX sequences to chromosomes is an important first step in correlating 
these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 
(preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the NOVX, 
sequences can be used to rapidly select primers that do not span more than one exon in the 
genomic DNA, thus complicating the amplification process. These primers can then be used 
for PCR screening of somatic cell hybrids containing individual human chromosomes. Only 
those hybrids containing the human gene corresponding to the NOVX sequences will yield an 
amplified fragment. 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. By 
using media in which mouse cells cannot grow, because they lack a particular enzyme, but in 
which human cells can, the one human chromosome that contains the gene encoding the 
needed enzyme will be retained. By using various media, panels of hybrid cell lines can be 
established. Each cell line in a panel contains either a single human chromosome or a small 
number of human chromosomes, and a full set of mouse chromosomes, allowing easy 
mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, et al., 
1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of human 
chromosomes can also be produced by using human chromosomes with translocations and 
deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day using 
a single thermal cycler. Using the NOVX sequences to design oligonucleotide primers, sub- 
localization can be achieved with panels of fragments from specific chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and dark 
bands develops on each chromosome, so that the chromosomes can be identified individually. 
The FISH technique can be used with a DNA sequence as short as 500 or 600 bases. 
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However, clones larger than 1,000 bases have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity for simple detection. Preferably 1,000 
bases, and more preferably 2,000 bases, will suffice to get good results at a reasonable amount 
of time. For a review of this technique, see, Verma, et al, HUMAN CHROMOSOMES: A 
Manual of Basic Techniques (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
marking multiple sites and/or multiple chromosomes. Reagents corresponding to noncoding 
regions of the genes actually are preferred for mapping purposes. Coding sequences are more 
likely to be conserved within gene families, thus increasing the chance of cross hybridizations 
during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, Mendelian Inheritance in Man, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between genes 
and disease, mapped to the same chromosomal region, can then be identified through linkage 
analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, et al, 1987. 
Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 
unaffected with a disease associated with the NOVX gene, can be determined. If a mutation is 
observed in some or all of the affected individuals but not in any unaffected individuals, then 
the mutation is likely to be the causative agent of the particular disease. Comparison of 
affected and unaffected individuals generally involves first looking for structural alterations in 
the chromosomes, such as deletions or translocations that are visible from chromosome 
spreads or detectable using PCR based on that DNA sequence. Ultimately, complete 
sequencing of genes from several individuals can be performed to confirm the presence of a 
mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested with 
one or more restriction enzymes, and probed on a Southern blot to yield unique bands for 
identification. The sequences of the invention are useful as additional DNA markers for RFLP 
("restriction fragment length polymorphisms," described in U.S. Patent No. 5,272,057). 
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Furthermore, the sequences of the invention can be used to provide an alternative 
technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare two 
PCR primers from the 5'- and S'^ermini of the sequences. These primers can then be used to 
amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
obtain such identification sequences from individuals and from tissue. The NOVX sequences 
of the invention uniquely represent portions of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree in the noncoding 
regions. It is estimated that allelic variation between individual humans occurs with a 
frequency of about once per each 500 bases. Much of the allelic variation is due to single 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessary to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
- noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in 
SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, are used, a more 
appropriate number of primers for positive individual identification would be 500-2,000. 

Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. Accordingly, 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 
blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing a disorder, associated with aberrant NOVX 
expression or activity. The disorders include metabolic disorders, diabetes, obesity, infectious 
disease, anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, 
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Alzheimer's Disease, Parkinson's Disorder, immune disorders, and hematopoietic disorders, 
and the various dyslipidemias, metabolic disturbances associated with obesity, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers. The 
invention also provides for prognostic (or predictive) assays for determining whether an 
individual is at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. For example, mutations in an NOVX gene can be assayed in a 
biological sample. Such assays can be used for prognostic or predictive purpose to thereby 
prophylactically treat an individual prior to the onset of a disorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity. 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (eg., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents (eg., 
drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a biological 
sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 
labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, and 33, or a 
portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 500 nucleotides 
in length and sufficient to specifically hybridize under stringent conditions to NOVX mRNA 
or genomic DNA. Other suitable probes for use in the diagnostic assays of the invention are 
described herein. 



184 



WO 02/057453 PCT/U SO 1/50331 

An agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or more 
preferably, monoclonal. An intact antibody, or a fragment thereof (e.g., Fab or F(ab')2) can be 
used. The term "labeled", with regard to the probe or antibody, is intended to encompass 
direct labeling of the probe or antibody by coupling (z.e., physically linking) a detectable 
substance to the probe or antibody, as well as indirect labeling of the probe or antibody by 
reactivity with another reagent that is directly labeled. Examples of indirect labeling include 
detection of a primary antibody using a fluorescently-labeled secondary antibody and 
end-labeling of a DNA probe with biotin such that it can be detected with fluorescently- 
labeled streptavidin. The term "biological sample" is intended to include tissues, cells and 
biological fluids isolated from a subject, as well as tissues, cells and fluids present within a 
subject. That is, the detection method of the invention can be used to detect NOVX mRNA, 
protein, or genomic DNA in a biological sample in vitro as well as in vivo. For example, in 
vitro techniques for detection of NOVX mRNA include Northern hybridizations and in situ 
hybridizations. In vitro techniques for detection of NOVX protein include enzyme linked 
immunosorbent assays (ELISAs), Western blots, immunoprecipitations, and 
immunofluorescence. In vitro techniques for detection of NOVX genomic DNA include 
Southern hybridizations. Furthermore, in vivo techniques for detection of NOVX protein 
include introducing into a subject a labeled anti-NOVX antibody. For example, the antibody 
can be labeled with a radioactive marker whose presence and location in a subject can be 
detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject. Alternatively, the biological sample can contain mRNA molecules from the test 
subject or genomic DNA molecules from the test subject. A preferred biological sample is a 
peripheral blood leukocyte sample isolated by conventional means from a subject. 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
NOVX protein, mRNA or genomic DNA is detected in the biological sample, and comparing 
the presence of NOVX protein, mRNA or genomic DNA in the control sample with the 
presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent capable of 
detecting NOVX protein or mRNA in a biological sample; means for determining the amount 
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of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 
standard. The compound or agent can be packaged in a suitable container. The kit can further 
comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. For example, the assays described herein, such as the preceding 
diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Alternatively, the prognostic assays can be utilized to identify a subject having or at risk for 
developing a disease or disorder. Thus, the invention provides a method for identifying a 
disease or disorder associated with aberrant NOVX expression or activity in which a test 
sample is obtained from a subject and NOVX protein or nucleic acid (e.g., mRNA, genomic 
DNA) is detected, wherein the presence of NOVX protein or nucleic acid is diagnostic for a 
subject having or at risk of developing a disease or disorder associated with aberrant NOVX 
expression or activity. As used herein, a "test sample" refers to a biological sample obtained 
from a subject of interest. For example, a test sample can be a biological fluid (e.g., serum), 
cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidomimetic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
associated with aberrant NOVX expression or activity. For example, such methods can be 
used to determine whether a subject can be effectively treated with an agent for a disorder. 
Thus, the invention provides methods for determining whether a subject can be effectively 
treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
which a test sample is obtained and NOVX protein or nucleic acid is detected (e.g., wherein 
the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be 
administered the agent to treat a disorder associated with aberrant NOVX expression or 
activity). 

The methods of the invention can also be used to detect genetic lesions in an NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 
characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 
methods include detecting, in a sample of cells from the subject, the presence or absence of a 
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genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
encoding an NOVX-protein, or the misexpression of the NOVX gene. For example, such 
genetic lesions can be detected by ascertaining the existence of at least one of: (i) a deletion of 
one or more nucleotides from an NOVX gene; (it) an addition of one or more nucleotides to an 
NOVX gene; (Hi) a substitution of one or more nucleotides of an NOVX gene, (zv) a 
chromosomal rearrangement of an NOVX gene; (v) an alteration in the level of a messenger 
RNA transcript of an NOVX gene, (vi) aberrant modification of an NOVX gene, such as of the 
methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern 
of a messenger RNA transcript of an NOVX gene, (viii) a non-wild-type level of an NOVX 
protein, (ix) allelic loss of an NOVX gene, and (jc) inappropriate post-translational 
modification of an NOVX protein. As described herein, there are a large number of assay 
techniques known in the art which can be used for detecting lesions in an NOVX gene. A 
preferred biological sample is a peripheral blood leukocyte sample isolated by conventional 
means from a subject. However, any biological sample containing nucleated cells may be 
used, including, for example, buccal mucosal cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 
as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., 
Landegran, et aL, 1988. Science 241 : 1077-1080; and Nakazawa, et aL, 1994. Proc. Natl. 
Acad. Set USA 91 : 360-364), the latter of which can be particularly useful for detecting point 
mutations in the NOVX-gene (see, Abravaya, et aL, 1995. Nucl. Acids Res. 23: 675-682). 
This method can include the steps of collecting a sample of cells from a patient, isolating 
nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting the 
nucleic acid sample with one or more primers that specifically hybridize to an NOVX gene 
under conditions such that hybridization and amplification of the NOVX gene (if present) 
occurs, and detecting the presence or absence of an amplification product, or detecting the size 
of the amplification product and comparing the length to a control sample. It is anticipated 
that PCR and/or LCR may be desirable to use as a preliminary amplification step in 
conjunction with any of the techniques used for detecting mutations described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et aL, 1990. Proc. Natl. Acad. Set USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, et aL, 1989. Proc. Natl Acad Set USA 86: 1 173-1177); QP Replicase 
(see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid amplification 
method, followed by the detection of the amplified molecules using techniques well known to 
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those of skill in the art. These detection schemes are especially useful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in an NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S. Patent 
No. 5,493,531) can be used to score for the presence of specific mutations by development or 
loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e.g., DNA or RNA, to high-density arrays containing 
hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et al, 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization array of probes 
can be used to scan through long stretches of DNA in a sample and control to identify base 
changes between the sequences by making linear arrays of sequential overlapping probes. 
This step allows the identification of point mutations. This is followed by a second 
hybridization array that allows the characterization of specific mutations by using smaller, 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the art 
can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl. Acad. Set. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 
74: 5463. It is also contemplated that any of a variety of automated sequencing procedures 
can be utilized when performing the diagnostic assays (see, e.g., Naeve, et al., 1995. 
Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et al, 1996. Adv. Chromatography 36: 
127-162; and Griffin, etal, 1993. Appl Biochem. Biotechnol. 38: 147-159). 
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Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et al, 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are 
treated with an agent that cleaves single-stranded regions of the duplex such as which will 
exist due to basepair mismatches between the control and sample strands. For instance, 
RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids treated with Si 
nuclease to enzymatically digesting the mismatched regions. In other embodiments, either 
DNA/DNA or RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide 
and with piperidine in order to digest mismatched regions. After digestion of the mismatched 
regions, the resulting material is then separated by size on denaturing polyacrylamide gels to 
determine the site of mutation. See, e.g., Cotton, et al, 1988. Proc. Natl. Acad. ScL USA 85: 
4397; Saleeba, et al, 1992. Methods Enzymol. 217: 286-295. In an embodiment, the control 
DNA or RNA can be labeled for detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
at G/T mismatches. See, e.g., Hsu, etal, 199 A. Carcinogenesis 15: 1657-1662. According to 
an exemplary embodiment, a probe based on an NOVX sequence, e.g., a wild-type NOVX 
sequence, is hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be 
detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 

In other embodiments, alterations in electrophoretic mobility will be used to identify 
mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant and wild type 
nucleic acids. See, e.g., Orita, et al., 1989. Proc. Natl. Acad. Sci. USA: 86: 2766; Cotton, 
1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal. Tech Appl 9: 73-79. 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
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of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et al. 9 1991. 
Trends Genet 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely 
denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only if a perfect match is found. See, e.g., Saiki, et al, 1986. Nature 324: 163; 
SaiM, etal., 1989. Proa Natl. Acad. Set USA 86: 6230. Such allele specific oligonucleotides 
are hybridized to PCR amplified target DNA or a number of different mutations when the 
oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 
DNA. 

Alternatively, allele specific amplification technology that depends on selective PCR 
amplification may be used in conjunction with the instant invention. Oligonucleotides used as 
primers for specific amplification may carry the mutation of interest in the center of the 
molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et al, 
1989. Nucl. Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer where, 
under appropriate conditions, mismatch can prevent, or reduce polymerase extension {see, e.g., 
Prossner, 1993. Tibtech. 1 1 : 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini,era/., 1992. Mol CellProbes6\ 1. It is anticipated that in certain embodiments 
amplification may also be performed using Taq ligase for amplification. See, e.g., Barany, 
1991. Proc. Natl. Acad. Sci. USA88: 189. In such cases, ligation will occur only if there is a 
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perfect match at the 3'-terminus of the 5' sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving an NOVX 
gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
biological sample containing nucleated cells may be used, including, for example, buccal 
mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 
administered to individuals to treat (prophylactically or therapeutically) disorders (The 
disorders include metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's 
Disorder, immune disorders, and hematopoietic disorders, and the various dyslipidemias, 
metabolic disturbances associated with obesity, the metabolic syndrome X and wasting 
disorders associated with chronic diseases and various cancers.) In conjunction with such 
treatment, the pharmacogenomics (i.e. 9 the study of the relationship between an individual's 
genotype and that individual's response to a foreign compound or drug) of the individual may 
be considered. Differences in metabolism of therapeutics can lead to severe toxicity or 
therapeutic failure by altering the relation between dose and blood concentration of the 
pharmacologically active drug. Thus, the pharmacogenomics of the individual permits the 
selection of effective agents (e.g., drugs) for prophylactic or therapeutic treatments based on a 
consideration of the individual's genotype. Such pharmacogenomics can further be used to 
determine appropriate dosages and therapeutic regimens. Accordingly, the activity of NOVX 
protein, expression of NOVX nucleic acid, or mutation content of NOVX genes in an 
individual can be determined to thereby select appropriate agent(s) for therapeutic or 
prophylactic treatment of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. See 
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e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. Clin. 
Chem., 43: 254-266. In general, two types of pharmacogenetic conditions can be 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
the body (altered drug action) or genetic conditions transmitted as single factors altering the 
way the body acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
occur either as rare defects or as polymorphisms. For example, glucose-6-phosphate 
dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 
sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 
some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drug. These polymorphisms are 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence ofPM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorphic and several mutations have been 
identified in PM, which all lead to the absence of functional CYP2D6. Poor metabolizers of 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 
its CYP2D6-formed metabolite morphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with an NOVX modulator, such as a modulator identified by one of the 
exemplary screening assays described herein. 
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Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents {e.g., drugs, compounds) on the expression or 
activity of NOVX {e.g., the ability to modulate aberrant cell proliferation and/or 
differentiation) can be applied not only in basic drug screening, but also in clinical trials. For 
example, the effectiveness of an agent determined by a screening assay as described herein to 
increase NOVX gene expression, protein levels, or upregulate NOVX activity, can be 
monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, protein 
levels, or downregulated NOVX activity. Alternatively, the effectiveness of an agent 
determined by a screening assay to decrease NOVX gene expression, protein levels, or 
downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have been 
implicated in, for example, a cellular proliferation or immune disorder can be used as a "read 
out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent {e.g., compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 
NOVX and other genes implicated in the disorder. The levels of gene expression (z'.e., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods 
as described herein, or by measuring the levels of activity of NOVX or other genes. In this 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the agent. Accordingly, this response state may be determined before, 
and at various points during, treatment of the individual with the agent. 

In one embodiment, the invention provides a method for monitoring the effectiveness 
of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, peptide, 
peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (z) obtaining a pre-administration 
sample from a subject prior to administration of the agent; (zz) detecting the level of expression 
of an NOVX protein, mRNA, or genomic DNA in the preadministration sample; (in) obtaining 
one or more post-administration samples from the subject; (zv) detecting the level of 
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expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in the pre-administration sample with the NOVX protein, 
mRNA, or genomic DNA in the post administration sample or samples; and (vz) altering the 
administration of the agent to the subject accordingly. For example, increased administration 
of the agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e. 9 to increase the effectiveness of the agent. Alternatively, decreased 
administration of the agent may be desirable to decrease expression or activity of NOVX to 
lower levels than detected, z.e., to decrease the effectiveness of the agent. 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include cardiomyopathy, atherosclerosis, 
hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), 
atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary stenosis, subaortic stenosis, 
ventricular septal defect (VSD), valve diseases, tuberous sclerosis, scleroderma, obesity, 
transplantation, adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, 
neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, hemophilia, hypercoagulation, 
idiopathic thrombocytopenic purpura, immunodeficiencies, graft versus host disease, AIDS, 
bronchial asthma, Crohn's disease; multiple sclerosis, treatment of Albright Hereditary 
Ostoeodystrophy, and other diseases, disorders and conditions of the like. 

These methods of treatment will be discussed more fully, below. 

Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (Le., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementioned peptide; (iv) administration of antisense nucleic acid 
and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion within the 
coding sequences of coding sequences to an aforementioned peptide) that are utilized to 

194 



WO 02/057453 



PCT/US01/50331 



"knockout" endogenous function of an aforementioned peptide by homologous recombination 
{see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
specific to a peptide of the invention) that alter the interaction between an aforementioned 
peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upregulate activity 
may be administered in a therapeutic or prophylactic manner. Therapeutics that may be 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
fragments or homologs thereof; or an agonist that increases bioavailability. 

Increased or decreased levels can be readily detected by quantifying peptide and/or 
RNA, by obtaining a patient tissue sample (e.g., from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g., by Western blot analysis, immunoprecipitation followed by 
sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease or 
condition associated with an aberrant NOVX expression or activity, by administering to the 
subject an agent that modulates NOVX expression or at least one NOVX activity. Subjects at 
risk for a disease that is caused or contributed to by aberrant NOVX expression or activity can 
be identified by, for example, any or a combination of diagnostic or prognostic assays as 
described herein. Administration of a prophylactic agent can occur prior to the manifestation 
of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
prevented or, alternatively, delayed in its progression. Depending upon the type of NOVX 
aberrancy, for example, an NOVX agonist or NOVX antagonist agent can be used for treating 
the subject. The appropriate agent can be determined based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following 
subsections. 
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Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory method of the invention involves 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
activity associated with the cell An agent that modulates NOVX protein activity can be an 
agent as described herein, such as a nucleic acid or a protein, a naturally-occurring cognate 
ligand of an NOVX protein, a peptide, an NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
that has been introduced into the cell. In another embodiment, the agent inhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
acid molecules and anti-NOVX antibodies. These modulatory methods can be performed in 
vitro (e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 
the agent to a subject). As such, the invention provides methods of treating an individual 
afflicted with a disease or disorder characterized by aberrant expression or activity of an 
NOVX protein or nucleic acid molecule. In one embodiment, the method involves 
administering an agent (e.g., an agent identified by a screening assay described herein), or 
combination of agents that modulates (e.g., up-regulates or down-regulates) NOVX expression 
or activity. In another embodiment, the method involves administering an NOVX protein or 
nucleic acid molecule as therapy to compensate for reduced or aberrant NOVX expression or 
activity. 

Stimulation of NOVX activity is desirable in stations in which NOVX is abnormally 
downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant 
cell proliferation and/or differentiation (e.g., cancer or immune associated disorders). Another 
example of such a situation is where the subject has a gestational disease (e.g., preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
indicated for treatment of the affected tissue. 

In various specific embodiments, in vitro assays may be performed with representative 
cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
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the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows, 
monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
testing, any of the animal model system known in the art may be used prior to administration 
to human subjects. 

Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders including, but not 
limited to: metabolic disorders, diabetes, obesity, infectious disease, anorexia, cancer- 
associated cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, 
immune disorders, hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. 

As an example, a cDNA encoding the NOVX protein of the invention may be useful in 
gene therapy, and the protein may be useful when administered to a subject in need thereof. 
By way of non-limiting example, the compositions of the invention will have efficacy for 
treatment of patients suffering from: metabolic disorders, diabetes, obesity, infectious disease, 
anorexia, cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's 
Disease, Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of the 
invention, or fragments thereof, may also be useful in diagnostic applications, wherein the 
presence or amount of the nucleic acid or the protein are to be assessed. A further use could 
be as an anti-bacterial molecule (Le., some peptides have been found to possess anti-bacterial 
properties). These materials are further useful in the generation of antibodies, which 
immunospecifically-bind to the novel substances of the invention for use in therapeutic or 
diagnostic methods. 

The invention will be further described in the following examples, which do not limit 
the scope of the invention described in the claims. 

Examples 
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Example 1. Identification of NOVX clones 

The novel NOVX target sequences identified in the present invention were subjected to 
the exon linking process to confirm the sequence. PCR primers were designed by starting at 
the most upstream sequence available, for the forward primer, and at the most downstream 
sequence available for the reverse primer. Table 12 shows the sequences of the PCR primers 
used for obtaining different clones. In each case, the sequence was examined, walking inward 
from the respective termini toward the coding sequence, until a suitable sequence that is either 
unique or highly selective was encountered, or, in the case of the reverse primer, until the stop 
codon was reached. Such primers were designed based on in silico predictions for the full 
length cDNA, part (one or more exons) of the DNA or protein sequence of the target 
sequence, or by translated homology of the predicted exons to closely related human 
sequences from other species. These primers were then employed in PCR amplification based 
on the following pool of human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain 
- cerebellum, brain - hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, 
fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary 
gland, pancreas, pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small 
intestine, spinal cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting 
amplicons were gel purified, cloned and sequenced to high redundancy. The PCR product 
derived from exon linking was cloned into the pCR2. 1 vector from Invitrogen. The resulting 
bacterial clone has an insert covering the entire open reading frame cloned into the pCR2.1 
vector. The resulting sequences from all clones were assembled with themselves, with other 
fragments in CuraGen Corporation's database and with public ESTs. Fragments and ESTs 
were included as components for an assembly when the extent of their identity with another 
component of the assembly was at least 95% over 50 bp. In addition, sequence traces were 
evaluated manually and edited for corrections if appropriate. These procedures provide the 
sequence reported herein. 



Table 12A. PCR Primers for Exon Linking 



NOVX 
Clone 


Primer 1 (5' - 3') 


SEQ 

ID 

NO 


Primer 2 (5' - 3') 


SEQ 

ID 

NO 


NOV2d 


CCAGCCAGGCGCCATGCT 


84 


TCTCTGGCCCGGGGGCTCA 


85 


NOV3 


ACTGCGGGCGCCCTGAGC 


86 


ATCACCTGCTCCCGTATCCATGCCT 


87 


NOV5b 


ATGCGCCTTCCCGGGGTA 


88 


CGCCACCTTGCTCCACCCTA 


89 


NOV9 


CGACGGTTTAGACGTCTGTGCCACT 


179 


AGCAGTGCATCCTCCCCACTCAGT 


180 


NOVlOb 


ATGAGTGATAAACCCAACTTGTCAG 


90 


GTGAGCCATCATGCCCAG 


91 
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Physical clone: Exons were predicted by homology and the intron/exon boundaries 
were determined using standard genetic rules. Exons were further selected and refined by 
means of similarity determination using multiple BLAST (for example, tBlastN, BlastX, and 
BlastN) searches, and, in some instances, GeneScan and Grail. Expressed sequences from both 
public and proprietary databases were also added when available to further define and 
complete the gene sequence. The DNA sequence was then manually corrected for apparent 
inconsistencies thereby obtaining the sequences encoding the full-length protein. 

Example 2. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
containing RNA samples from a variety of normal and pathology-derived cells, cell lines and 
tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an Applied 
Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection System. 
Various collections of samples are assembled on the plates, and referred to as Panel 1 
(containing normal tissues and cancer cell lines), Panel 2 (containing samples derived from 
tissues from normal and cancer sources), Panel 3 (containing cancer cell lines), Panel 4 
(containing cells and cell lines from normal tissues and cells related to inflammatory 
conditions), Panel 5D/5I (containing human tissues and cell lines with an emphasis on 
metabolic diseases), AI_comprehensivejpanel (containing normal tissue and samples from 
autoimmune diseases), Panel CNSD.01 (containing central nervous system samples from 
normal and diseased brains) and CNS neurodegeneration panel (containing samples from 
normal and Alzheimer's diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio as a 
guide (2:1 to 2.5:1 28s: 18s) and the absence of low molecular weight RNAs that would be 
indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using probe 
and primer sets designed to amplify across the span of a single exon. 

First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, 0-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according to 
the manufacturer's instructions. 
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In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and random 
hexamers according to the manufacturer's instructions. Reactions containing up to 10 \ig of 
total RNA were performed in a volume of 20 |il and incubated for 60 minutes at 42°C. This 
reaction can be scaled up to 50 ng of total RNA in a final volume of 100 \xL sscDNA samples 
are then normalized to reference nucleic acids as described previously, using IX TaqMan® 
Universal Master mix (Applied Biosystems; catalog No. 4324020), following the 
manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or a 
similar algorithm using the target sequence as input. Default settings were used for reaction 
conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range = 58°-60°C, primer optimal 
Tm = 59°C, maximum primer difference = 2°C, probe does not have 5 r G, probe Tm must be 
10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and primers selected 
(see below) were synthesized by Synthegen (Houston, TX, USA). Probes were double purified 
by HPLC to remove uncoupled dye and evaluated by mass spectroscopy to verify coupling of 
reporter and quencher dyes to the 5* and 3 f ends of the probe, respectively. Their final 
concentrations were: forward and reverse primers, 900nM each, and probe, 200nM. 

PCR conditions: When working with RNA samples, normalized RNA from each tissue 
and each cell line was spotted in each well of either a 96 well or a 384-well PCR plate 
(Applied Biosystems). PCR cocktails included either a single gene specific probe and primers 
set, or two multiplexed probe and primers sets (a set specific for the target clone and another 
gene-specific set multiplexed with the target probe). PCR reactions were set up using 
TaqMan® One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 4313803) 
following manufacturer's instructions. Reverse transcription was performed at 48°C for 30 
minutes followed by amplification/PCR cycles as follows: 95°C 10 min, then 40 cycles of 
95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values (cycle at which a 
given sample crosses a threshold level of fluorescence) using a log scale, with the difference in 
RNA concentration between a given sample and the sample with the lowest CT value being 
represented as 2 to the power of delta CT. The percent relative expression is then obtained by 
taking the reciprocal of this RNA difference and multiplying by 100. 
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When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and primers 
were set up as described previously, using IX TaqMan® Universal Master mix (Applied 
Biosystems; catalog No. 4324020), following the manufacturer's instructions. PCR 
amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 seconds, 
60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

The plates for Panels 1, 1.1, 1.2 and 1.3D include 2 control wells (genomic DNA 
control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines and 
samples derived from primary normal tissues. The cell lines are derived from cancers of the 
following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS 
cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and 
pancreatic cancer. Cell lines used in these panels are widely available through the American 
Type Culture Collection (ATCC), a repository for cultured cell lines, and were cultured using 
the conditions recommended by the ATCC. The normal tissues found on these panels are 
comprised of samples derived from all major organ systems from single adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 

In the results for Panels 1, LI, 1.2 and 1.3D, the following abbreviations are used: 

ca. = carcinoma, 
* = established from metastasis, 
met = metastasis, 
s cell var = small cell variant, 
non-s = non-sm = non-small, 
squam = squamous, 
pi. eff - pi effusion = pleural effusion, 
glio = glioma, 
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astro = astrocytoma, and 
neuro = neuroblastoma. 

General_screening jpanel_vl A 

The plates for Panel 1.4 include 2 control wells (genomic DNA control and chemistry 
control) and 94 wells containing cDNA from various samples. The samples in Panel 1.4 are 
broken into 2 classes: samples derived from cultured cell lines and samples derived from 
primary normal tissues. The cell lines are derived from cancers of the following types: lung 
cancer, breast cancer, melanoma, colon cancer, prostate cancer, CNS cancer, squamous cell 
carcinoma, ovarian cancer, liver cancer, renal cancer, gastric cancer and pancreatic cancer. 
Cell lines used in Panel 1 .4 are widely available through the American Type Culture 
Collection (ATCC), a repository for cultured cell lines, and were cultured using the conditions 
recommended by the ATCC. The normal tissues found on Panel 1.4 are comprised of pools of 
samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, adult 
lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, pancreas, 
salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small intestine, 
colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and adipose. 
Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D and 2.2 

The plates for Panels 2D and 2.2 generally include 2 control wells and 94 test samples 
composed of RNA or cDNA isolated from human tissue procured by surgeons working in 
close cooperation with the National Cancer Institute's Cooperative Human Tissue Network 
(CHTN) or the National Disease Research Initiative (NDRT). The tissues are derived from 
human malignancies and in cases where indicated many malignant tissues have "matched 
margins" obtained from noncancerous tissue just adjacent to the tumor. These are termed 
normal adjacent tissues and are denoted "NAT" in the results below. The tumor tissue and the 
"matched margins" are evaluated by two independent pathologists (the surgical pathologists 
and again by a pathologist at NDRI or CHTN). This analysis provides a gross 
histopathological assessment of tumor differentiation grade. Moreover, most samples include 
the original surgical pathology report that provides information regarding the clinical stage of 
the patient. These matched margins are taken from the tissue surrounding (i.e. immediately 

202 



WO 02/057453 PCT/US01/50331 

proximal) to the zone of surgery (designated "NAT", for normal adjacent tissue, in Table RR). 
In addition, RNA and cDNA samples were obtained from various human tissues derived from 
autopsies performed on elderly people or sudden death victims (accidents, etc.). These tissues 
were ascertained to be free of disease and were purchased from various commercial sources 
such as Clontech (Palo Alto, CA), Research Genetics, and Invitrogen. 

Panel 3D 

The plates of Panel 3D are comprised of 94 cDNA samples and two control samples. 
Specifically, 92 of these samples are derived from cultured human cancer cell lines, 2 samples 
of human primary cerebellar tissue and 2 controls. The human cell lines are generally obtained 
from ATCC (American Type Culture Collection), NCI or the German tumor cell bank and fall 
into the following tissue groups: Squamous cell carcinoma of the tongue, breast cancer, 
prostate cancer, melanoma, epidermoid carcinoma, sarcomas, bladder carcinomas, pancreatic 
cancers, kidney cancers, leukemias/lymphomas, ovarian/uterine/cervical, gastric, colon, lung 
and CNS cancer cell lines. In addition, there are two independent samples of cerebellum. 
These cells are all cultured under standard recommended conditions and RNA extracted using 
the standard procedures. The cell lines in panel 3D and 1.3D are of the most common cell lines 
used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus patients 
was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal tissue for 
RNA preparation from patients diagnosed as having Crohn ! s disease and ulcerative colitis was 
obtained from the National Disease Research Interchange (NDRI) (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle cells, 
small airway epithelium, bronchial epithelium, microvascular dermal endothelial cells, 
microvascular lung endothelial cells, human pulmonary aortic endothelial cells, human 
umbilical vein endothelial cells were all purchased from Clonetics (Walkersville, MD) and 
grown in the media supplied for these cell types by Clonetics. These primary cell types were 
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activated with various cytokines or combinations of cytokines for 6 and/or 12-14 hours, as 
indicated. The following cytokines were used; IL-1 beta at approximately l-5ng/ml, TNF 
alpha at approximately 5-10ng/mI, IFN gamma at approximately 20-50ng/ml, EL-4 at 
approximately 5-10ng/ml, IL-9 at approximately 5-10ng/ml, IL-13 at approximately 5- 
lOng/ml. Endothelial cells were sometimes starved for various times by culture in the basal 
media from Clonetics with 0.1% serum. 

Mononuclear cells were prepared from blood of employees at CuraGen Corporation, 
using Ficoll. LAK cells were prepared from these cells by culture in DMEM 5% FCS 
(Hyclone), 100|iM non essential amino acids (Gibco/Life Technologies, Rockville, MD), 
ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes 
(Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 10-20ng/ml PMA 
and l-2^ig/ml ionomycin, IL-12 at 5-10ng/mI, IFN gamma at 20-50ng/ml and DL-18 at 5- 
lOng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 days in DMEM 
5% FCS (Hyclone), lOO^Mnon essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0~ 5 M (Gibco), and lOmM Hepes (Gibco) with PHA 
(phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5jig/ml. Samples were 
taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte reaction) samples 
were obtained by taking blood from two donors, isolating the mononuclear cells using Ficoll 
and mixing the isolated mononuclear cells 1 : 1 at a final concentration of approximately 
2xl0 6 cells/ml in DMEM 5% FCS (Hyclone), 100>iM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol (5.5xl0" 5 M) (Gibco), and lOmM Hepes (Gibco). 1 
The MLR was cultured and samples taken at various time points ranging from 1-7 days for 
RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve VS 
selection columns and a Vario Magnet according to the manufacturer's instructions. 
Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), IOOjiM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of monocytes 
for 5-7 days in DMEtyL 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), lOmM Hepes (Gibco) and 
10% AB Human Serum or MCSF at approximately 50ng/ml. Monocytes, macrophages and 
dendritic cells were stimulated for 6 and 12-14 hours with lipopolysaccharide (LPS) at 
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100ng/ml. Dendritic cells were also stimulated with anti-CD40 monoclonal antibody 
(Pharmingen) at lO^ig/ml for 6 and 12-14 hours. 



CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 
mononuclear cells using CD4, CD8 and CD56 Miltenyi beads, positive VS selection columns 
and a Vario Magnet according to the manufacturer's instructions. CD45RA and CD45RO CD4 
lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, CD14 and CD19 
cells using CD8, CD56, CD14 and CD19 Miltenyi beads and positive selection. CD45RO 
beads were then used to isolate the CD45RO CD4 lymphocytes with the remaining cells being 
CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and CD8 lymphocytes were 
placed in DMEM 5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM 
sodium pyruvate (Gibco), mercaptoethanol 5.5xl0~ 5 M (Gibco), and lOmM Hepes (Gibco) and 
plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that had been coated overnight 
with 0.5ng/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 (OKT3, ATCC) in PBS. After 6 
and 24 hours, the cells were harvested for RNA preparation. To prepare chronically activated 
CD8 lymphocytes, we activated the isolated CD8 lymphocytes for 4 days on anti-CD28 and 
anti-CD3 coated plates and then harvested the cells and expanded them in DMEM 5% FCS 
(Hyclone), lOO^M non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO" 5 M (Gibco), and lOmM Hepes (Gibco) and IL-2. The expanded CD8 
cells were then activated again with plate bound anti-CD3 and anti-CD28 for 4 days and 
expanded as before. RNA was isolated 6 and 24 hours after the second activation and after 4 
days of the second expansion culture. The isolated NK cells were cultured in DMEM 5% FCS 
(Hyclone), lOO^Mnon essential amino acids (Gibco), ImM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xl0~ 5 M (Gibco), and lOmM Hepes (Gibco) and EL-2 for 4-6 days before 
RNA was prepared. 

To obtain B cells, tonsils were procured from NDRL The tonsil was cut up with sterile 
dissecting scissors and then passed through a sieve. Tonsil cells were then spun down and 
resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), IOOjiM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO~ 5 M (Gibco), and lOmM 
Hepes (Gibco). To activate the cells, we used PWM at 5^ig/ml or anti-CD40 (Pharmingen) at 
approximately lO^ig/ml and IL-4 at 5-10ng/ml. Cells were harvested for RNA preparation at 
24,48 and 72 hours. 
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To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with lO^ig/ml anti-CD28 (Pharmingen) and 2^ig/ml OKT3 (ATCC), and 
then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic Systems, 
German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS (Hyclone), 100*iM 
non essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" 
5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). EL-12 (5ng/ml) and anti-IL4 (lfxg/ml) 
were used to direct to Thl, while IL-4 (5ng/ml) and anti-IFN gamma (l^g/ml) were used to 
direct to Th2 and IL-10 at 5ng/ml was used to direct to TrL After 4-5 days, the activated Thl, 
Th2 and Trl lymphocytes were washed once in DMEM and expanded for 4-7 days in DMEM 
5% FCS (Hyclone), 100|iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). 
Following this, the activated Thl, Th2 and Trl lymphocytes were re-stimulated for 5 days 
with anti-CD28/OKT3 and cytokines as described above, but with the addition of anti-CD95L 
(lug/ml) to prevent apoptosis. After 4-5 days, the Thl, Th2 and Trl lymphocytes were 
washed and then expanded again with IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes 
were maintained in this way for a maximum of three cycles. RNA was prepared from primary 
and secondary Thl, Th2 and Trl after 6 and 24 hours following the second and third 
activations with plate bound anti-CD3 and anti-CD28 mAbs and 4 days into the second and 
third expansion cultures in Interleukin 2. 

The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in O.lmM dbcAMP at 5xl0 5 cells/ml 
for 8 days, changing the media every 3 days and adjusting the cell concentration to 
5xl0 5 cells/ml. For the culture of these cells, we used DMEM or RPMI (as recommended by 
the ATCC), with the addition of 5% FCS (Hyclone), 100)liM non essential amino acids 
(Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl(T 5 M (Gibco), lOmM Hepes 
(Gibco). RNA was either prepared from resting cells or cells activated with PMA at lOng/ml 
and ionomycin at lug/ml for 6 and 14 hours. Keratinocyte line CCD 106 and an airway 
epithelial tumor line NCI-H292 were also obtained from the ATCC. Both were cultured in 
DMEM 5% FCS (Hyclone), 1 00|iM non essential amino acids (Gibco), ImM sodium pyruvate 
(Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and lOmM Hepes (Gibco). CCD1106 cells were 
activated for 6 and 14 hours with approximately 5 ng/ml TNF alpha and lng/ml IL-1 beta, 
while NCI-H292 cells were activated for 6 and 14 hours with the following cytokines: 5ng/ml 
IL-4, 5ng/ml IL-9, 5ng/ml IL-1 3 and 25ng/ml IFN gamma. 
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For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
(Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. The 
aqueous phase was removed and placed in a 15ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight. The precipitated RNA was spun down at 
9,000 rpm for 15 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300p,l of RNAse-free water and 35ja1 buffer (Promega) 5^1 DTT, 7yl RNAsin 
and 8|il DNAse were added. The tube was incubated at 37°C for 30 minutes to remove 
contaminating genomic DNA, extracted once with phenol chloroform and re-precipitated with 
1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. The RNA was spun down 
and placed in RNAse free water. RNA was stored at -80°C. 

Autoimmunity (AI)_comprehensive panel_vl.O 

The plates for Al comprehensive panel_vl.O include two control wells and 89 test 
samples comprised of cDNA isolated from surgical and postmortem human tissues obtained 
from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was extracted from 
tissue samples from the Backus Hospital in the Facility at CuraGen. Total RNA from other 
tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained from 
patients undergoing total knee or hip replacement surgery at the Backus Hospital. Tissue 
samples were immediately snap frozen in liquid nitrogen to ensure that isolated RNA was of 
optimal quality and not degraded. Additional samples of osteoarthritis and rheumatoid arthritis 
joint tissues were obtained from Clinomics. Normal control tissues were supplied by 
Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided as 
total RNA by Clinomics. Two male and two female patients were selected between the ages of 
25 and 47. None of the patients were taking prescription drugs at the time samples were 
isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and Crohns 
disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue from three 
female and three male Crohn's patients between the ages of 41-69 were used. Two patients 
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were not on prescription medication while the others were taking dexamethasone, 
phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and four female 
patients. Four of the patients were taking lebvid and two were on phenobarbital. 

Total RNA from post mortem lung tissue from trauma victims with no disease or with 
emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients ranged in 
age from 40-70 and all were smokers, this age range was chosen to focus on patients with 
cigarette-linked emphysema and to avoid those patients with alpha- lanti-trypsin deficiencies. 
Asthma patients ranged in age from 36-75, and excluded smokers to prevent those patients that 
could also have COPD. COPD patients ranged in age from 35-80 and included both smokers 
and non-smokers. Most patients were taking corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_vl.O panel, 
the following abbreviations are used: 

AI = Autoimmunity 
Syn = Synovial 
Normal = No apparent disease 
Rep22 /Rep20 = individual patients 
RA = Rheumatoid arthritis 
Backus = From Backus Hospital 
OA = Osteoarthritis 
(SS) (BA) (MF) - Individual patients 
Adj = Adjacent tissue 
Match control = adjacent tissues 
-M = Male 
-F = Female 

COPD = Chronic obstructive pulmonary disease 
Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variety of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. Metabolic 
tissues were obtained from patients enrolled in the Gestational Diabetes study. Cells were 
obtained during different stages in the differentiation of adipocytes from human mesenchymal 
stem cells. Human pancreatic islets were also obtained. 
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In the Gestational Diabetes study subjects are young (18-40 years), otherwise healthy 
women with and without gestational diabetes undergoing routine (elective) Caesarean section. 
After delivery of the infant, when the surgical incisions were being repaired/closed, the 
obstetrician removed a small sample . 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, overweight, on insulin 
Patient 1 1 : Nondiabetic African American and overweight 
Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from Osirus 
(a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had only two 
replicates. Scientists at Clonetics isolated, grew and differentiated human mesenchymal stem 
cells (HuMSCs) for CuraGen based on the published protocol found in Mark F. Pittenger, et 
al, Multilineage Potential of Adult Human Mesenchymal Stem Cells Science Apr 2 1999: 
143-147. Clonetics provided Trizol lysates or frozen pellets suitable for mRNA isolation and 
ds cDNA.production. A general description of each donor is as follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 
Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver HepG2 
cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These cells are all 
cultured under standard recommended conditions and RNA extracted using the standard 
procedures. All samples were processed at CuraGen to produce single stranded cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an outside 
source and delivered to CuraGen for addition to panel 51. 

In the labels employed to identify tissues in the 5D and 51 panels, the following 
abbreviations are used: 
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GO Adipose = Greater Omentum Adipose 
SK = Skeletal Muscle 
UT = Uterus 
PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

U = Undifferentiated Stem Cells 

Central Nervous System Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the Harvard 
Brain Tissue Resource Center. Brains are removed from calvaria of donors between 4 and 24 
hours after death, sectioned by neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. 
All brains are sectioned and examined by neuropathologists to confirm diagnoses with clear 
associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains two brains from 
each of the following diagnoses: Alzheimer's disease, Parkinson's disease, Huntington's 
disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". Within each of 
these brains, the following regions are represented: cingulate gyrus, temporal pole, globus 
palladus, substantia nigra, Brodman Area 4 (primary motor strip), Brodman Area 7 (parietal 
cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 17 (occipital cortex). Not all 
brain regions are represented in all cases; e.g., Huntington's disease is characterized in part by 
neurodegeneration in the globus palladus, thus this region is impossible to obtain from 
confirmed Huntington's cases. Likewise Parkinson's disease is characterized by degeneration 
of the substantia nigra making this region more difficult to obtain. Normal control brains were 
examined for neuropathology and found to be free of any pathology consistent with 
neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following abbreviations 
are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
Temp Pole = Temporal pole 
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Cing Gyr = Cingulate gyrus 
BA 4 = Brodman Area 4 

Panel CNSJVeurodegeneration_V1.0 

The plates for Panel CNS_Neurodegeneration_Vl-0 include two control wells and 47 
test samples comprised of cDNA isolated from postmortem human brain tissue obtained from 
the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain and 
Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains from 
Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who showed no 
evidence of dementia prior to death. The eight normal control brains are divided into two 
categories: Controls with no dementia and no Alzheimer's like pathology (Controls) and 
controls with no dementia but evidence of severe Alzheimer's like pathology, (specifically 
senile plaque load rated as level 3 on a scale of 0-3; 0 = no evidence of plaques, 3 = severe AD 
senile plaque load). Within each of these brains, the following regions are represented: 
hippocampus, temporal cortex (Brodman Area 21), parietal cortex (Brodman area 7), and 
occipital cortex (Brodman area 17). These regions were chosen to encompass all levels of 
neurodegeneration in AD. The hippocampus is a region of early and severe neuronal loss in 
AD; the temporal cortex is known to show neurodegeneration in AD after the hippocampus; 
the parietal cortex shows moderate neuronal death in the late stages of the disease; the 
occipital cortex is spared in AD and therefore acts as a "control" region within AD patients. 
Not all brain regions are represented in all cases. 

In the labels employed to identify tissues in the CNS_Neurodegeneration_V1.0 panel, 
the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 
pathology upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 
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SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

A. CG55758-01: EGF-Related Protein (SCUBEl)-like protein 

Expression of gene CG55758-01 was assessed using the primer-probe set Ag2442, described 
in Table 12AA. Results of the RTQ-PCR runs are shown in Tables 12AB, 12AC, AD, and AE. 

Table 12AA . Probe Name Ag2442 



Primers 


j Sequences 


Length 


Start 
Position 


Forward 


j5* -gtcagtcgacgtggatgagt-3 1 (SEQ ID NO: 110) 


20 | 


167 


Probe 


fTET-5 1 -agatgactgccacatcgatgccatct-3 1 -TAMRA 
] (SEQ ID NO: 111) 


26 


200 


Reverse J5 » -gtaggacttgggcgtgttct-3 ' (SEQ ID NO: 112) ! 


20 


229 


Table 12AB. Panel 1.3D 




Tissue Name 


Rel. Exp. (%) 
Ag2442, Run 
159771448 


; Rel. Exp. (%) 
Ag2442, Run 
165639093 


Tissue Name 


|Rel. Exp. (%) 
]Ag2442, Run 
J 159771448 


Rel. Exp. (%) 
Ag2442, Run 
165639093 


Liver 

adenocarc inoma 


0 . 0 


0 . 0 


Kidney (fetal) 


1 

1 ^ 


3 . 5 


Pancreas 


0.3 


0.9 


Renal ca. 786-0 


| 0.0 


0.0 


Pancreatic ra 
CAP AN 2 


1.0 


0.0 


Renal ca. A498 


51.4 


32.1 


Adrenal gland 


21.5 


5.8 


KcllclX Ca ♦ KAr 

393 


r T m ™" 

0.0 


0.0 


Thyroid 


5 . 5 


JL . 3 




1 n n 
u . u 


n o 
u . u 


Salivary gland 


3.8 


2.3 


Renal ca. UO-31 


0.0 


0.0 


Pituitary gland 


6.7 


3.4 


Renal ca. TK-10 


0.2 


0.0 


Brain (fetal) 


31.4 


31.6 


Liver 


13.8 


5.2 


Brain (whole) 


3.1 


1.6 


Liver (fetal) 


0.0 


0.0 


Brain ( araygdal a ) 


5.6 


4.6 


Liver ca. ; 

(hepatoblast) 

HepG2 


0.0 


0.0 


Brain 

(cerebellum) 


0.0 


1.4 


Lung 


22.7 


12.4 


Brain 

(hippocampus) 


9.7 ' 


1.6 


Lung (fetal) 


5.1 


2.9 


Brain (substantia 
nigra) 


4.9 ' 


4.4 


Lung ca. ( small 
cell) LX-l 


0.0 


0.0 


Brain (thalamus) i 


0.4 j 


1.2 


Lung ca. (small; 
cell) NCT-H69 


1.3 


0.7 


Cerebral Cortex 


1.6 


0.7 


Lung ca. 
(s.cell var.) 
SHP-77 


24.7 


11.5 


Spinal cord 


7.2 


9.6 


Lung ca. (large; 
cell)NCI-H460 


6.2 


4.2 


glio/astro U87-MG 


0.0 ; 


0.0 


Lung ca. (non- j 
sm. cell) A549 


0.0 


0.0 


glio/astro U-118- 
MG 


0.0 J 0.0 


Lung ca. (non- \ 
s.cell) NCI-H23 


0.0 


0.7 


astrocytoma 
SW1783 


o.o j o.O 


Lung ca. (non- 1 
s.cell) HOP-62 .; 


0.0 


0.0 


neuro*; met SK-N- 
AS 


3.0 | 


1.9 


Lung ca. (non- j 
S.cl) NCI-H522 | 


0.0 


0.0 


astrocytoma SF- 


26.8 | 


23.8 


Lung ca. 


0.0 


0.0 
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539 






(squam. ) SW 900 






astrocvtoma SKTR- 
75 


100.0 


100.0 


Lung ca. 
(squam.) NCI- 
H596 


0.0 


0.0 


glioma SNB-19 


0.0 


0.0 


Mammary gland J 8.0 


bl--m. — fry.-— •-■rr-;giT,ir.v-,-.-.r-- 

3.0 


glioma U251 


0.2 


0.0 


DXcaSU Ca. * 

(pl.ef) MCF-7 


0.3 


0.6 


glioma SF-295 


11.9 


4.6 


DieaSL ca . w 
(pl.ef) MDA-MB- 
231 


0.0 


0.4 


Heart (fetal) 


0 . 0 


n n 

\J . u 


Breast ca.* 
(pl.ef) T4 7D 


0.0 


ft ft 
0 . u 


Heart 


0 ft 


ft Q 


Breast ca. BT- 
549 


0.0 


ft *7 


Skeletal muscle 
(fetal) 


1.9 


0.0 


Breast ca . MDA- 
N 


0.0 


0.0 


Skeletal muscle 


0.3 


0.0 


Ovary 


69.7 


27.9 


Bone marrow 




Z.J 


Ovarian ca. 
OVCAR-3 


0.3 


r\ ft 


Thvmus 


u . u 


n ft 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


AO 1 


J.3 . X 


Ovarian ca . 
OVCAR-5 


0.0 


A A 

0 . 0 


Lymph node 


0 A 


ft ft 


Ovarian ca . 
OVCAR-8 


0.0 


a a 
0 . 0 


Colorectal 


5.4 


5.8 


Ovarian ca . 
IGROV-1 


0.0 


0.0 


Stomach 


12.0 j 


6.4 


Ovarian ca * 
(ascites) SK- 
OV-3 


0.0 


0.0 


Small intestine 


22 . 8 


19.9 


Uterus 


0.6 


0.9 


Colon ca. SW4 80 


0.0 ! 


0.0 i 


Plancenta 


3.1 


2.5 


Colon ca.* 
SW620(SW48Q met) 


ft ft 


r> ft 


Prostate 


0.8 


2 . 7 


Colon ca. HT29 


0.3 


0.0 


Prostate ca.* 
(bone met) PC- 3 j 


0.0 I 


0.0 


Colon ca. HCT-116 


1.7 


2.9 


Testis 


17.4 


4.4 


Colon ca . CaCo-2 


n ft 


0 jMelanoma 
* |Hs688(A).T 


0.8 


a ft 
0 . 0 


Colon ca. 
tissue (OD03 866) 


ft A 


jMelanoma* (met) j 
}Hs688(B) .T 


0.0 j 


A ft 


Colon ca. HCC- 
2998 


0.4 


0 jMelanoma UACC- 
_ |62 


0.0 


0.0 


Gastric ca.* 
(liver met) NCI- 
N87 


0.0 | 


0.0 jMelanoma Ml 4 


0.0 j 


0.0 


Bladder 




jMelanoma LOX 
°' 6 JlMVI 


0.0 


ft ft 

0.0 


Trachea 


24.8 


jMelanoma* (met) 
jsK-MEL-5 


1.4 


0.0 


Kidney 3.9 J 2.0 jAdipose 


0.8 


2.7 



Table 12AC . Panel 2D 



Tissue Name 


Rel. Exp. (%) 
Ag2442, Run 
159629159 


Tissue Name 


Rel. Exp. (%) 
Ag2442, Run 
159629159 


Normal Colon 


25.7 : 


Kidney Margin | 
8120608 j 


15.9 


CC Well to Mod Diff 


1.3 


Kidney Cancer | 


0.0 
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(OD03866) 




8120613 




Margin (0D03866) 


16.5 


Kidney Margin 
8120614 


1 o 

33 .2 


CC Gr.2 rectosigmoid 
(OD03868) 


1.8 


Kidney Cancer 
9010320 


j 6.7 


CC Margin (OD03868) 


1.6 


Kidney Margin 
9010321 


18.6 

1 


CC Mod Diff (ODO3920) 


8.8 


Normal Uterus 


1 0.6 


CC Margin (ODO3920) 


6.4 


Uterus Cancer 064011 


1 «,? _ - 


CC Gr.2 ascend colon 
(OD03921) 


23 .3 


Normal Thyroid 


1 

1 


CC Margin (0DO3921). 


17.8 


Thyroid Cancer 
064010 


1.6 

[ ■ _ „ _ 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


3.9 


Thyroid Cancer 
A302152 


0.0 


uxver Margin (ODO43 09) 


3.3 j 


Thyroid Margin 
A302153 


2 . 0 


Colon mets to lung 
(OD04451-01) 


3.5 


Normal Breast 


8.3 


jjung Margin IOD044 51-02) 


26 . 4 | 


Breast Cancer 
(OD04566) 


2 . 1 


wormai Prostate 6546-1 


1.8 


Breast Cancer 
(OD04590-01) 


2 .0 


Prostate Cancer 
(OD04410) 


3.4 




Breast Cancer Mets 
J[OD04590-03) 


1.2 


Prostate Margin 

f r\T\ n A A 1 f\\ 

IUDU4410; 


7.8 




Breast Cancer 
Metastasis (OD04655- 
05) 


2.5 


Prostate Cancer 
(OD04720-01) 


3.2 


i 


Breast Cancer 064006 


2.8 


Prostate Margin 
(OD04720-02) 


6.7 


1 


Breast Cancer 1024 


3.7 


Normal Lung 061010 


33.4 


IBreast Cancer 
J9100266 


42 . 3 


Lung Met to Muscle 
(OD04286) 


0.4 




Breast Margin j 
9100265 


9 . 8 


Muscie Margin (OD04286) 


1.1 


iBreast Cancer ; 
JA209073 


3 .3 


Lung Malignant Cancer 
(0D03126) 


13.4 


iBreast Margin 
JA2090734 


4 . 2 


Lung Margin (OD03126) 


69.7 


jNormal Liver 


7.6 


Lung Cancer (OD04404) 


5.1 


jLiver Cancer 064003 j 


0.0 


Lung Margin (OD04404) 


39.8 


jLiver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.4 


jLiver Cancer 1026 j 


34.4 


Lung Margin (OD04565) 


17.4 


jLiver Cancer 6004-T ] 


13.0 


Lung Cancer (OD04237-01) 


4.6 


|Liver Tissue 6004 -N 


0.6 


Lung Margin (OD04237-02) 


37.6 


|Liver Cancer 6005 -T 


33 .4 


Ocular Mel Met to Liver 
(ODO4310) 


0.7 


Liver Tissue 6005-N 


7.2 


Liver Margin (OD04310) 


0.0 


jNormal Bladder j 


3.7 


Melanoma Mets to Lung 
(OD04321) 


1.0 


gladder Cancer 1023 j 


3 . 0 


jjung Margin (odu4j21; 


89.5 


jBladder Cancer j 
JA302173 1 


1 . 0 


Normal Kidney 


15.9 


(Bladder Cancer 1 
j(OD04718-01) 1 


0.9 


Kidney Ca, Nuclear grade 


4.2 


jBladder Normal 


0.6 
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2 (OD04338) 




Adjacent (OD0471B- 
03) 




Kidney Margin (OD04338) 


! 17.3 


Normal Ovary 


100.0 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


*± » o 


Ovarian Cancer 
064008 


D.J 


Kidnev Mara in fODfiimQl 


IRQ 


Ovarian Cancer 
(OD04768-07) 


n n 


Kidney Ca, Clear cell 
type (OD04340) 


1.7 


Ovary Margin 
(OD04768-08) 


1.2 


Kidney Margin (OD04340) 


17.2 


Normal Stomach 


33.7 


Kidney Ca, Nuclear grade 
3 (OD04348) 


U . D 


Gastric Cancer 
9060358 


d . y 


Kidney Mara in (OD04348} 


U R 
J.*± • o 


Stomach Margin 
9060359 


1 Q 
- y 


Kidney Cancer (OD04622- 
01) 


^ 1 


Gastric Cancer j 
9060395 


Jl .u 


Kidney Margin (OD04622- 
03) 


n n I 
a . u 


Stomach Margin 
9060394 


Zy , / 


Kidney Cancer (OD04450- 
01) 


V . D 


Gastric Cancer 
9060397 


a O 
O . A 


Kidney Margin (OD04450- 
03) 


y . O ] 


Stomach Margin 1 
9060396 | 




Kidney Cancer 8120607 


1 


Gastric Cancer j 
064005 


12.3 


Table 12AD. Panel 3D 


Tissue Name 


Rel . Exp. (%) 
Ag2442, Run 
164632279 


| Rel. Exp. (%) 
Tissue Name j Ag2442, Run 
J 164632279 


Daoy- Medulloblastoma 


2.0 


Ca Ski- Cervical 
epidermoid carcinoma 
(metastasis) 


0.0 


TE671- Medulloblastoma 


2.0 


ES-2- Ovarian clear cell 
carcinoma 


0.0 


D283 Med- 
Medulloblastoma 


0.0 


Ramos- Stimulated with 
PMA/ionomycin 6h \ 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


3.3 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS j 


0.0 


MEG- 01- Chronic 
myelogenous leukemia 
(megokaryoblast ) 


4.6 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.0 


SF-268- Glioblastoma j 


0.0 


Daudi- Burkitt's lymphoma , 


0.4 


T98G- Glioblastoma 


29.9 


U266- B-cell plasmacytoma | 


1.8 


SK-N-SH- Neuroblastoma 
(metastasis) 


17.6 


CA46- Burkitt's lymphoma 


0.0 


SF-295- Glioblastoma 


11.2 ! 


RL- non-Hodgkin' s B-cell 
lymphoma 


0.0 


Cerebellum 


2.0 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum 


1.0 


Jurkat- T cell leukemia 


0.4 


NCI-H292- Mucoepidermoidj 
lung carcinoma j 


0.0 | 


TF-1- Erythroleukemia 


3.5 


DMS-114- Small cell lung 
cancer 


1.4 | 


HUT 78- T-cell lymphoma 


0.0 


DMS-79- Small cell lung j 
cancer 


11.2 


U937- Histiocytic lymphoma 


0.0 


NCI-H146- Small cell 
lung cancer 


0.0 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell 


7.2 


769-P- Clear cell renal 


0.0 
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jlung cancer j 


carcinoma 




NCI-N417- Small cell 
lung cancer 


1.9 


Caki-2- Clear cell renal 
carcinoma 


± . u 


NCI-H82- Small cell lung 
cancer 


0.0 


SW 839- Clear cell renal 
carcinoma 


a ft 


NCI-H157- Squamous cell 
lung cancer (metastasis) 


0.0 


G401- Wilms 1 tumor 


i ftft ft 


jut-! -mi do- iiarge cell 
lung cancer 


0.0 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


0.0 


NCI-H1299- Large cell 
lung cancer 


0 . 0 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung carcinoid 


22.8 


SU86.86- Pancreatic 
carcinoma (liver 
metastasis) 


0.0 


NCI-UMC-11- Lung 
carcinoid 


1.8 


BxPC-3- Pancreatic 
adenocarcinoma 


U . U 


LX-i- Small cell lung 
cancer 


0.0 


HPAC- Pancreatic 
adenocar c inoma 


ft ft 


Colo-205- Colon cancer 

— — - - — .. r . - .. j 


0.0 

. . . . ... . 


MIA PaCa-2- Pancreatic 
carcinoma 


ft ft 


KM12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal 
carcinoma 


0.0 


NCI-H716- Colon cancer 


0.0 | 


T24- Bladder carcinma 
(transitional cell) 


a n 


SW-4B- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


a a 


SW1116- Colon 
adenocar c inoma 


0.0 


HT-1197- Bladder carcinoma 


/ . .5 


LS 174T- Colon 
adenocarcinoma 


o.o i 


UM-UC-3- Bladder carcinma 
(transitional cell) 


ft ft 


SW-948- Colon 
adenocarcinoma 


0.0 \ 


A204- Rhabdomyosarcoma 


A A 


SW-480- Colon 
adenocarcinoma 


0.0 j 


HT-1080- Fibrosarcoma 


A A 


NCI-SNU-5- Gastric 
carcinoma i 


0.0 


MG-63- Osteosarcoma 


A A 

4.4 


KATO III- Gastric 
carcinoma 


0.0 


SK-LMS-1- Leiomyosarcoma 
(vulva) 


A A 


NCI-SNU-16- Gastric 
carcinoma 


0.0 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


ro .o 


NCI-SNU-1- Gastric 
carcinoma j 


0.0 | 


A431- Epidermoid carcinoma 


A A 


RF-1- Gastric ) 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


A A 


RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


A A 


MKN-45- Gastric 
carcinoma 


0.0 


MDA-MB-468- Breast 
adenocarcinoma 


A A 


NCI-N87- Gastric 
carcinoma 


0.0 


SCC- 4- Squamous cell 
carcinoma of tongue 


1 Q 

1 . 9 


OVCAR-5- Ovarian 
carcinoma ; 


0.0 


SCC- 9- Squamous cell 
carcinoma of tongue 


ft n 


RL95-2- Uterine 
carcinoma 


0.7 


SCC- 15- Squamous cell 
carcinoma of tongue 


0 . 0 


HelaS3- Cervical 
adenocarcinoma 


0.0 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 
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Table 12AE. Panel 4. ID 



Tissue Name 


D A 1 T?w\ f 9s\ 

K© Jl • iSXp • \*&) 

Ag2442, Run 
170737037 


Tissue Name 


Rex* £Xp* 
Ag2442/ Run 
170737037 


Secondary Thl act 


0.0 


, HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


I 0.0 


HUVEC I FN gamma 


2.5 


Secondary Trl act 


0.0 


HUVEC TNF alpha + I FN 
gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


ocL-L/xiudxTy inz rest 


0 . 0 


HUVEC IL-11 


3 . 1 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.0 


Primary Thl act 


0.0 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


0.0 


Primary Th2 act 


0.0 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 

j 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


0.0 


Primary Thl rest 


[ 0.0 

1. 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.0 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.0 


Primary Trl rest 


0.0 


Small airway epithelium 
TNFalpha + IL-lbeta 


0.0 


y^wi Drcrt K-U*± xyiupnocyce 
act 


0.0 


Coronery artery SMC rest 


— — r , r — ^ — „^ 

0.0 


uu^oku v_D4 lympnocyte 
act 


2.1 

.... _ .... 


Coronery artery SMC 
TNFalpha + IL-lbeta 


0.0 


Ljjo xyinpnocyte ace 


0.0 


Astrocytes rest 


0 . 0 


Secondary CD8 
iyuipxiocyce rest 


0.0 


Astrocytes TNFalpha + IL-j 
Ibeta | 


5.0 


Secondary CD 8 
lynipnocyce acc 


0.0 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) j 
PMA/ ionomycin 


0.0 


^ry juix/in^/in anti- \ 
CD95 CH11 


7.7 


CCD1106 (Keratinocytes) 
none 


0.0 


LAX cells rest 


0.0 


CCD1106 (Keratinocytes) 
TNFaloha + IL-lbeta 


0.0 


LAK cells IL-2 


0.0 


Liver cirrhosis 


9 . 0 


LAK cells IL-2+IL-12 


0.0 


NCI-H292 none 


0.0 


gamma 


0.0 


NCI-H292 IL-4 


0.0 


LAK cells IL-2+ IL-18 


1 . 7 


NCI-H292 IL-9 


0 . 0 


LAK cells 
PMA/ i onomy c in 


2.3 


NCI-H292 IL-13 


0.0 


NK Cells IL-2 rest 


0.0 


NCI-H292 I FN aamma 

i"v* 11m«/4i *1» 4» If V<j tA. Hill 1G» 


0 . 0 


Two Way MLR 3 day 


0.0 


HPAEC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + IL-1 
Deta 


0.0 


Two Way MLR 7 day 


0.0 


[•una fibroblast nonp 


0 . 0 


PBMC rest 


0.0 


[.mia fibToblast TNT? alnha 

+■ IL-1 beta 


0.0 


PBMC PWM 


0.0 


Lung fibroblast IL-4 


8.5 


PBMC PHA-L 1 


0.0 


Lung fibroblast IL-9 


5.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-13 


3.1 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast I FN gamma 


0.0 
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B lymphocytes PWM 


0.0 ! 


uenua± tijoroij-i-asc i_cu.lu/u< 
rest 


0.0 


13 iynipnocyt.es ujj4uij 
and IL-4 


0.0 


Dennal fibroblast CCD1070 
TNF alpha 


0.0 


EOL-1 dbcAMP 


0.0 


uerttiai z j.orojjxast. l>l.xjj.u/u 
IL-1 beta 


0.0 


E0L-1 dbcAMP 
PMA/ionomycin 


2.4 


Dermal fibroblast I FN 
gamma 


0.0 


Dendritic cells none 


0.0 


Dermal fibroblast IL-4 


0.0 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


0.0 


Dendritic cells anti- 
CD40 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


1.9 


Neutrophils rest 


0.0 


Monocytes LPS 


2.4 


Colon 


18.8 


Macrophages rest 


0.0 


Lung 


11.7 


Macrophages LPS 


0.0 


Thymus 


13.8 


HUVEC none 


0.0 j 


Kidney 


100.0 


HUVEC starved 


0.0 







CNS_neurodegeneration_vl.O Summary: Ag2442 Expression of CG55758-01 is 
low/undetectable in all samples in this panel (CT>35). (Data not shown.) 

Panel 1.3D Summary: Ag2442 Two experiments with the same probe and primer set 
produce results that are in excellent agreement, with both experiments showing highest 
expression of the CG55758-01 gene in an astrocytoma cell line (CTs=29-30). It is also 
expressed at lower levels in two lung cancer cell lines and a renal cancer cell line. There is 
also low level expression in a number of normal tissues including testis, ovary, mammalian 
gland, lung, trachea, kidney, spleen and brain. The increased expression seen in the 
astrocytoma cell line suggests that this gene may play a role in the cancers used in the 
derivation of this cell line. Thus, therapeutic inhibition of the function of this gene product, 
through the use of antibodies or small molecule drugs, might be of utility in the treatment of 
this disease. 

Both runs'show highest expression of this SCUBEl-like gene among metabolically 
relevant tissues in the small intestine. Lower levels of expression are also seen in the adrenal 
gland, liver, and stomach. This expression profile suggests that this gene and its product may 
be involved in the development of these organs and their interaction with the extracellular 
environment Therefore, antibody or protein therapeutics targeted towards this gene product 
maybe effective therapeutics against diseases and conditions involving these organs. 

This gene is a novel SCUBEl-like protein that is expresed in the developing brain. 
This gene or its protein product may therefore be of use in the treatment of developmental 
disorders such as autism, schizophrenia, attention deficit disorder, and Tourette syndrome. 
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Panel 2D Summary: Ag2442 The CG55758-01 gene is highly expressed in a normal 
ovary sample (CT=29.1). The level of expression in some lung, prostate, ovary and kidney 
normal samples appears to be increased when compared to the matched tumor tissue. The 
reverse appears to be true for liver, where expression is slightly higher in the tumor tissue than 
the matched normal tissues. Thus, based upon its profile, the expression of this gene could be 
of use as a marker for distinguishing some cancers from the normal adjacent tissue or as a 
marker for different grades/ types of cancer. Therapeutic use of this gene, through the use of 
peptides, polypeptides or small molecule drugs, might be of utility in the treatment of lung, 
prostate, ovary and kidney cancer; while inhibition of its activity might be used for treatment 
of liver cancer. 

Panel 3D Summary: Ag2442 The CG55758-01 gene is expressed in select cancer cell 
lines in this panel. The highest level of expression is in a cell line derived from Wilm's tumor , 
G401 (CT=30.3). A high level of expression is also seen in rhabdomyosarcoma and lung and 
brain cancer cell lines. Thus, therapeutic inhibition of the function of this gene, through the 
use of antibodies or small molecule drugs, might be of utility in the treatment of cancers from 
which these cell lines were derived. 

Panel 4.1D Summary: Ag2442 The CG55758-01 transcript is expressed at low level 
in kidney and colon in this panel (CTs=32-35). The putative EGF-related protein encoded by 
this transcript may play an important role in the normal development and homeostasis of these 
tissues. Modulation of the expression or function of the protein encoded by this transcript 
could be important for maintaining or restoring normal function to these organs during 
inflammation. 

Panel 4D Summary: Ag2442 Data from one experiment with this probe and primer 
set is not included because the amp plot suggests that there was a problem with one of the 
sample wells. 

B. CG55724-01: Adipocyte Complement Related Protein 

Expression of gene CG55724-01 was assessed using the primer-probe set Ag3094, 
described in Table 12BA. Results of the RTQ-PCR runs are shown in Table BB. 



Table 12BA . Probe Name Ag3094 



Primers j Sequences 


Length 


Start Position 


Pnrward j5'-gagctttgccctgttctgtt-3» (SEQ ID 
* 01 }N0:113) 


20 


43 


Probe ]TET-5 * - tgctctctagacccagaggacgaagc- 

J^-TAMRA (SEQ ID NO: 114) | 


26 


66 


p^p^p |5'-acccttcctcatctgtgacc-3' (SEQ ID 
Reverse juosllSJ 


20 


100 



Table 12BB. Panel 1.3D 
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Tissue Name 


Rel. Exp. (%) 
1 Ag3094, Run 
167985247 


Tissue Name 


Rel. Ebco . (%) 
Ag3094, Run 
167985247 


Liver adenocarcinoma 


0.0 


Kidney (fetal) 


0.0 


; Pancreas 


0.0 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAP AN 2 


0.0 


Renal ca. A498 


0.0 ! 


Adrenal gland 


0.0 


Renal ca RXF 393 


0.0 


Thyroid 


0.0 


Renal ca. ACHN 


0.0 


Salivary gland 


1 0.0 


Renal ca. UO-31 


0.0 


Pituitary gland 


0.0 


Renal ca. TK-10 


0.0 


Brain (fetal) 


100.0 


Liver 


0.0 


Brain (whole) 


0.0 


Liver (fetal) 


0.0 


nxciiij v» m yyQaj.a; 


0 . 0 


Liver ca. 

( hepa t obi a s t ) HepG2 


0 . 0 


Brain (cerebellum) 


0.0 


Lung 


0.0 


Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


Brain (substantia 
nigra) 


0.0 


Luna ca ( small 
cell) LX-1 


0.0 


Brain (thalamus) 


0.0 


Tiiina ca ( smal T 
cell) NCI-H69 


0.0 


Cerebral Cortex 


0.0 


var.) SHP-77 


0.0 


Spinal cord 


0.0 


Tiiino ra (1 a tti£» 
j_i hi ly . \ xaLy c 

cell)NCI-H460 


0.0 


glio/astro U87-MG 


o.o j 


uniiy d . \11L>>11 Olll . 

cell) A549 


0.0 


glio/astro U-118-MG 


0.0 j 


J_I Lilly LO • \ 11KJ1 L 

s.cell) NCI-H23 


0.0 


astrocytoma SW1783 


0.0 


Tiiincr fnnn- 

J-IUXiy WC* • \11U11 

s.cell) H0P-62 


0.0 


neuro* ; met SK-N-AS 


0.0 


u Liny v_ ct . \uuii DiLJL/ 

NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


JJUliy L,CX . \ OLJJUCUtl . J DVD 

900 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


glioma SNB-19 


0.0 | 


Mammary gland 


0.0 


glioma U251 


0.0 I 


MCF-7 


0.0 


glioma SF-295 


0.0 ! 


-U JL Cup L V_- d - \ UJ JL . C JL / 

MDA-MB-231 


0.0 


Heart (fetal) 


0.0 

-.- --. . . . .,- .. ..J 


Breast ca.* (pl.ef) 
T47D 


0.0 


Heart ! 


0.0 \ 


Breast ca. BT-549 


0.0 


Skeletal muscle j 
(fetal) 


0.0 j 


Breast ca. MDA-N 


0 . 0 


Skeletal muscle 


0.0 ijOvary 


0.0 


Bone marrow 


0.0 Jovarian ca. OVCAR-3 


0.0 


Thymus 


0.0 |Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 j 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


°'° 1 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


__ ?_r?. I 


Ovarian ca. IGR0V-1 i 


0.0 


StOHiacn 


0.0 J 


Ovarian ca . * 
(ascites) SK-0V-3 


0 . 0 


Small intestine j 


0.0 j 


Uterus 


0.0 


Colon ca. SW480 


0 . 0 |Plancenta 


0.0 


Colon ca.* SW620(SW480, 


0.0 J 


Prostate 


0.0 
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met) 


i _ _ 




<-oj.on ca . tiLAy 


0.0 


jProstate ca.* (bone 
]met) PC- 3 


0 . 0 


Colon ca. HCT-116 


0.0 


jjTestis 


0.0 


Colon ca. CaCo-2 


0.0 


jMelanoma Hs688(A).T | 


0.0 


Colon ca. 

tissue (OD03866) 1 


0.0 


jMelanoma* (met) 
3Hs688 (B) .T 


0.0 


Colon ca. HCC-2998 


0.0 


jMelanoma UACC-62 


0.0 


Gastric ca.* (liver 
met) NCI-N87 


0.0 


j 

jMelanoma Ml 4 

..,.J . . . .„ 


0.0 


Bladder ! 


0.0 


(Melanoma LOX IMVI 


0.0 


Trachea 


0.0 


JMelanoma* (met) SK- 
|MEIj-5 


0.0 


Kidney 


0.0 


jAdipose 


0.0 



CNS_neurodegeneration_vl.O Summary: Ag3094 Expression of the CG55724-G1 
gene is low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 1.3D Summary: Ag3094 The CG55724-01 gene is a novel adipocyte 
complement-related protein which is expresed in the developing brain. This gene or its protein 
product may therefore be of use in the treatment of developmental disorders such as autism, 
schizophrenia, attention deficit disorder, or Tourette syndrome. 

Panel 2.2 Summary: Ag3094 Expression of the CG55724-01 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4D Summary: Ag3094 Expression of the CG55724-01 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

C. CG50345-01: Beta-Adrenergic receptor kinase 

Expression of gene CG50345-01 was assessed using the primer-probe set Ag2303, 
described in Tablel2CA. Results of the RTQ-PCR runs are shown in Tables CB, and CC. 



Table 12CA . Probe Name Ag23 03 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 1 -cattgagagcgataagttcaca-3 * SEQ 
ID NO: 113 (SEQ ID NO: 116) 


22 


602 


Probe 


TET-5 » -agaatgtggagctcaacatccacctg- 1 
3 1 -TAMRA (SEQ IDNO:117) j 


26 


640 


Reverse 


S'-gatgcacgctgaagtcattc-S 1 (SEQ ID ] 
NO:118) 


20 


671 



Table 12CB. Panel 1.3D 





Rel. Exp. {%) 




Rel. Exp. (%) 


Tissue Name 


Ag2303, Hun 


j Tissue Name 


Ag2303, Run 




167985232 




167985232 


Liver adenocarcinoma 


19.1 


jKidney (fetal) 


25.5 


Pancreas 


5.1 


jRenal ca. 786-0 


7.4 


Pancreatic ca . CAPAN 2; 


20.0 


|Renal ca . A498 


6.8 


Adrenal gland 


2.7 


jRenal ca. RXF 393 


15.5 


Thyroid 


2.3 


jRenal ca. ACHN 


3.9 


Salivary gland ' 


7.2 


jRenal ca. UO-31 


6.3 
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Pituitary gland 


1 _ „ _ 5 :° __ 


Renal ca. TK-10 


16.4 


Brain (fetal) 


31.9 


Liver 


6.1 


Brain (whole) 


| 58.2 


Liver (fetal) 


6.7 


•Diaxn iamygaaj.a/ 


33.9 


Liver ca. 

(hepatoblast) HepG2 


XX 0 / 


Brain (cerebellum) 


j . SS - S 


Lung 


14.7 


Brain (hippocampus) 


j 23.3 


Lung (fetal) 


11.0 


Brain (substantia 
nigra) 


15.3 


Lung ca . ( smal 1 
cell) LX-1 


36.6 


Brain (thalamus) 


21.9 


Lung ca . (small 
cell) NCI-H69 


15.0 


Cerebral Cortex 


80.1 


Luna ca fs cell 
var.) SHP-77 


60.7 


Spinal cord 


8.4 


Lung ca . (large 
cell) NCI -H4 60 


5.4 


glio/astro U87-MG 


12.0 


Lung ca . (non-sm. 
cell) A549 


14.3 


glio/astro U-118-MG 


10.8 


Lung ca . (non- 
s.cell) NCI-H23 


37.4 


astrocytoma SW1783 


15.5 


Lung ca . (non- 
s.cell) HOP-62 


14.5 


neuro*; met SK-N-AS 


7.0 


Lung ca . (non-s.cl) 
NCI-H522 


15.6 


astrocytoma SF-539 


9.9 


Lung ca . (squam.) SW 
900 


16.2 


astrocytoma SNB-75 


15.9 


Lung ca. (squam.) 
NCI-H596 


33.2 


glioma SNB-19 


8.7 


Mammary gland 


17.6 


glioma U251 


20.7 

.._ 


Rre»a«?t" Cei * (r>l pf ) 
MCF-7 


17.1 


glioma SF-295 


7.9 , 


Breast ca * (r)l ef ) 
MDA-MB-231 


6.7 


Heart (fetal) : 


46.0 j 


Breast ca.* (pl.ef) 
T47D 


29.7 


Heart 


9.8 


Breast ca. BT-549 


4.0 


Skeletal muscle 1 
(fetal) j 


30.6 , 


Breast ca . MDA-N 


in a 


Skeletal muscle 


26.6 


Ovary 


7.9 


Bone marrow 


29.5 


Ovarian ca. OVCAR-3 j 


13.3 . 


Thymus 


32.3 


Ovarian ca. OVCAR-4 ! 


14.3 


Spleen j 


26.4 


Ovarian ca. OVCAR-5 


62.4 1 


Lymph node 


26.2 


Ovarian ca. OVCAR-8 j 


3.9 


Colorectal 


11.0 


Ovarian ca. IGROV-1 \ 


6.2 


btomacn i 

— . i 


7 . 9 


Ovarian ca.* 
(ascites) SK-OV-3 


4 / . U 


Small intestine 


5.6 


Uterus 


5.0 


Colon ca. SW480 


15.6 


Plancenta 


3.2 


Colon ca.* SW620(SW480 
met) j 


100.0 


Prostate 


8.0 






Prostate ca.* (bone ; 
met) PC- 3 


1 1 c 
AX .Z> 


Colon ca. HCT-116 


16.6 


Testis j 


5.0 


Colon ca. CaCo-2 


21.9 


Melanoma Hs688(A).T ; 


4.3 


Colon ca. 
tissue (OD03866) 


13 .1 


Melanoma* (met) | 
Hs688(B).T 


3.6 


Colon ca. HCC-2998 


33.9 


Melanoma UACC-62 


7.0 


Gastric ca.* (liver 


18.8 


Melanoma M14 


5.0 
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met) NCI-N87 


i j 


Bladder 


7.2 ^Melanoma LOX IMVI ] 13.3 


Trachea 


A _ ^Melanoma* (met) SK- J n 0 
\ 4 '° (mel-5 j 7 - 8 


Kidney 


7.6 jAdipose j 13.8 


Table 12CC. Panel 4D 


1 Rel. Exp. {%) 
Tissue Name j Ag2303 f Run 
| 151630338 


Tissue Name 


Rel . Ext) . ( Sk) 
Ag2303, Run 
151630338 


Secondary Thl act j 69.7 


HUVEC IL-lbeta 


2.8 


Secondary Th2 act j 51.4 


HUVEC I FN gamma 


1 R 7 


Secondary Trl act 


66.0 


HUVEC TNF alpha + I FN 
gamma 


7.2 


Secondary Thl rest 


24.5 


HUVEC TNF alpha + IL4 


7.2 


Secondary Th2 rest 


28.9 


HUVEC IL-11 


5.9 


Secondary Trl rest 


29.1 


Lung Microvascular EC 
none 


6.8 


Primarv Thl ar*t 


|Lung Microvascular EC 
jTNFalpha + IL-Ibeta 


5.4 


Primarv Th2 act 


Microvascular Dermal EC 
44 .4 i 

jnone 


10.1 


Primary Trl act 


jMicrosvasular Dermal EC 
JTNFalpha + IL-lbeta 


6 . 7 


Primarv Thl rp<?h 


|Bronchial epithelium 
JTNFalpha + ILlbeta 


7.2 


Prima t*v Th? r**c«t 


(Small airway epithelium 
66.0 i 

jnone 


4.1 


Primarv Trl rest 

-l x x uim x y x X* x, x w o w 


jsmall airway epithelium 
jTNFalpha + IL-lbeta 


20.4 


CD45RA CD4 lymphocyte 
act 


36.3 jcoronery artery SMC rest 


7.7 


CD45RO CD4 lymphocyte 
acc 


jCoronery artery SMC 

J X Vir do. ^JLLd *r J.JJ i.iJc L d 


6.1 


|CD8 lymphocyte act 


56.3 (Astrocytes rest 


4.4 


Secondary CD 8 
lymphocyte rest 


[Astrocytes TNFalpha + IL-' 
lbeta 

„ J±_r._ „. 


3.0 j 


Secondary CD 8 
lymphocyte act 


48.0 jlCU-812 (Basophil) rest 


17.3 


CD4 lymphocyte none 


15 2 lKU-812 (Basophil) 
| PMA/ ionomy c in 


31.2 


2rv Thl/Th2/Trl anti- 
CD95 CH11 


2 IcCDllOe (Keratinocytes) 
Jnone 


11.8 


LAK cells rest 


jcCD1106 (Keratinocytes) 
JTNFalpha + IL-lbeta 


9.9 


LAK cells IL-2 


69.3 |Liver cirrhosis 


2.0 


LAK cells IL-2+IL-12 


55.9 (Lupus kidney 


2.1 


LAK cells IL-2+IFN 
gamma 


63.3 |NCI-H292 none 


21 .0 


LAK cells IL-2 + IL-18 


57.0 ;|NCI~H292 IL-4 


33.2 


LAK cells 
PMA/ionomycin 


9.6 |nCI-H292 IL-9 


33.2 


NK Cells IL-2 rest 


47.6 ]nCI-H292 IL-13 ] 


20.9 


Two Way MLR 3 day 


38.7 jjNCI-H292 I FN gamma 


25.0 


Two Way MLR 5 day 


39.5 JHPAEC none 


8.2 


Two Way MLR 7 day 


M0% n jHPAEC TNF alpha + IL-1 
42 -° Jbeta 


8.6 


PBMC rest 


21.5 |Lung fibroblast none 


5.9 
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PBMC PWM 


100.0 


Lung fibroblast TNF alpha 
+ IL-l beta 


6 . 4 


PBMC PHA-L 


73.7 


Lung fibroblast IL-4 


12.2 


Ramos (B cell) none 


54.3 


Lung fibroblast IL-9 


9.9 


Ramos (B cell) 
ionomycin 


78.5 


Lung fibroblast IL-13 


9.6 


B lymphocytes PWM 


90.1 


Lung fibroblast I FN gamma 


11.6 


B lymphocytes CD4 0L 
and IL-4 


53 . 6 


Dermal fibroblast CCD1070 
rest 


12 .5 


JiUJj-1 CLDCAMP 


57.4 


Dermal fibroblast CCD1070: 
TNF alpha 


67.8 


EOL-1 dbcAMP 
PMA/ ionomycin 


18 . 8 


Dermal fibroblast CCD1070) 
IL-l beta 


9.7 


Dendritic cells none 


22.1 


Dermal fibroblast I FN 
gamma 


5.5 


Dendritic cells LPS 


15.9 


Dermal fibroblast IL-4 


7.4 


Dendritic cells anti- 
CD40 


22.2 i 


IBD Colitis 2 


2 . 0 


Monocytes rest 


45.4 


IBD Crohn's 


1.4 


Monocytes LPS 


17.3 


Colon 


20.4 


Macrophages rest 


36.1 


Lung 


14.0 


Macrophages LPS j 18.0 


Thymus 


10.6 


HUVEC none 13 . 7 


Kidney 


31.6 


HUVEC starved j 19.8 







Panel 1.3D Summary: The CG50345-01 gene is widely expressed across the panel, 
with highest expression in a colon cancer cell line SW620 (CT=26.4). Of note is the difference 
in expression between the related colon cancer cell lines SW620 and SW480. SW480 
represents the primary lesion from a patient with colon cancer, while S W620 represents a 
metastasis from the same patient. The difference in expression of this gene between the 



SW620 and SW480 cell lines indicates that it could be used to distinguish these cells, or others 
like them. Moreover, therapeutic modulation of the CG50345-01 gene, through the use of 
small molecule drugs, antibodies or protein therapeutics, may be of effective in the treatment 
of metastatic colon cancer. 

Among tissues with metabolic function, the CG50345-01 gene is moderately expressed 
in the pancreas, adrenal, thyroid, pituitary, adipose, adult and fetal heart, adult and fetal liver, 
and adult and fetal liver. This expression profile suggests that the CG50345-01 gene product 
may be an important small molecule target for the treatment of metabolic disease in any or all 
of these tissues, including obesity and diabetes. 

The CG50345-01 gene, which encodes a beta-adrenergic receptor kinase, also shows 
high expression in all regions of the brain examined, especially in the cerebral cortex 
(CT=26.7) The beta adrenergic receptors have been shown to play a role in memory formation 
and in clinical depression. Since many current anti-depressants produce undesired side effects 
as a result of non-specific binding (to other receptors), this gene is therefore an excellent small 
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molecule target for the treatment of clinical depression without side effects. Furthermore, the 
role of beta adrenergic receptors in memory consolidation suggests that the CG50345-01 gene 
product would also be useful as a small molecule target for the treatment of Alzheimer's 
disease, vascular dementia, or any memory loss disorder. 
References: 

Feighner JP. Mechanism of action of antidepressant medications. J Clin Psychiatry 
1999;60 Suppl 4:4-11; discussion 12-3 

The psychopharmacology of depression is a field that has evolved rapidly in just under 
5 decades. Early antidepressant medications-tricyclic antidepressants (TCAs) and monoamine 
oxidase inhibitors (MAOIs)--were discovered through astute clinical observations. These first- 
generation medications were effective because they enhanced serotonergic or noradrenergic 
mechanisms or both. Unfortunately, the TCAs also blocked histaminic, cholinergic, and 
alphal -adrenergic receptor sites, and this action brought about unwanted side effects such as 
weight gain, dry mouth, constipation, drowsiness, and dizziness. MAOIs can interact with 
tyramine to cause potentially lethal hypertension and present potentially dangerous 
interactions with a number of medications and over-the-counter drugs. The newest generation 
of antidepressants, including the single-receptor selective serotonin reuptake inhibitors 
(SSRIs) and multiple-receptor antidepressants venlafaxine, mirtazapine, bupropion, trazodone, 
and nefazodone, target one or more specific brain receptor sites without, in most cases, 
activating unwanted sites such as histamine and acetylcholine. This paper discusses the new 
antidepressants, particularly with regard to mechanism of action, and looks at future 
developments in the treatment of depression. 

Ferry B, McGaugh JL. Role of amygdala norepinephrine in mediating stress hormone 
regulation of memory storage. Acta Pharmacol Sin 2000 Jun;21(6):481-93 

There is extensive evidence indicating that the noradrenergic system of the amygdala, 
particularly the basolateral nucleus of the amygdala (BLA), is involved in memory 
consolidation. This article reviews the central hypothesis that stress hormones released during 
emotionally arousing experiences activate noradrenergic mechanisms in the BLA, resulting in 
enhanced memory for those events. Findings from experiments using rats have shown that the 
memory-modulatory effects of the adrenocortical stress hormones epinephrine and 
glucocorticoids involve activation of beta-adrenoceptors in the BLA. In addition, both 
behavioral and microdialysis studies have shown that the noradrenergic system of the BLA 
also mediates the influences of other neuromodulatory systems such as opioid peptidergic and 
GABAergic systems on memory storage. Other findings indicate that this stress hormone- 
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induced activation of noradrenergic mechanisms in the BLA regulates memory storage in 
other brain regions. 

Panel 2.2 Summary: Ag2303 Data from Panel 2.2 has not been included because a 
strange amp plot suggests that there were problems with this experiment. 

Panel 4D Summary: The CG50345-01 gene, a beta-adrenergic receptor kinase 
homolog, is highly expressed (CTs=26-29) in a wide range of cells of significance in the 
immune response in health and disease. Highest expression of this gene is found in activated B 
and T cells. Therefore, inhibition of the function of the protein encoded by the CG50345-01 
gene with a small molecule drug may block the functions of B cells or T cells and could be 
beneficial in the treatment of patients suffering from autoimmune and inflammatory diseases 
such as asthma, allergies, inflammatory bowel disease, lupus erythematosus, or rheumatoid 
arthritis. 

D. CG50301-01: humanTENM4 

Expression of gene CG50301-01 was assessed using the primer-probe sets Ag2581 and 
Ag2910, described in Tables DA and DB. Results of the RTQ-PCR runs are shown in Tables 
12DC, 12DD, 12DE, 12DF, and 12DG. 



Table 12DA . Probe Name Ag2581 



Primers 


Sequences 


Length 


Start Position 


Forward 


5' -tgaccacagacatcatcagtgt-3 1 {SEQ ID 
NO:119) 


22 


7770 


Probe 


TET-5 ' -ccatcttgaaccatgcccactaccta- 
3 ' -TAMRA (SEQ XD NO: 120) 


26 | 


7821 


Reverse 


S'-tcaatggtgaagtgcaggtt-S 1 (SEQ ID \ 
NO: 121) 


20 


7850 



Table 19PB . Probe Name Ag2910 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 1 -tgaccacagacatcatcagtgt-3 f (SEQ ID 1 
NO: 122) 


22 


7770 


Probe 


TET-5 * -ccatcttgaaccatgcccactaccta- 
3' -TAMRA (SEQ ID NO: 123) 


26 


7821 


Reverse 


5'-tcaatggtgaagtgcaggtt-3 ! (SEQ ID 
NO: 124) 


20 


7850 



Table 12DC . CNS_neurodegeneration_jvl . 0 



Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
208777162 | 


Rel. Exp. (%) 
Ag2910, Run 
209735201 


Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
208777162 


Rel. Exp. (%) 
Ag2910, Run 
209735201 


AD 1 Hippo 


8.8 


11.0 


Control 
(Path) 3 
Temporal Ctx \ 


1.5 


2.1 


AD 2 Hippo j 


28.5 


26.4 


Control 
(Path) 4 
Temporal Ctx 


27.7 


25.2 


AD 3 Hippo 


5.3 


6.1 


AD 1 

Occipital Ctx 


13.4 


13.2 


AD 4 Hippo 


8.5 | 7.1 


AD 2 


0.0 


0.0 
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j 




Occipital Ctx 
(Missing) 






AD 5 Hippo j 94.0 


100.0 


AD 3 

Occipital Ctx 


1.7 * 


3.7 


AD 6 Hippo J 67.8 


66.9 


AD 4 

Occipital Ctx 


31.0 


14.3 


Control 2 
Hippo 


42.6 


45 .1 


AD 5 

Occipital Ctx 


57 . 0 


55.9 


Control 4 
Hippo 


9.7 


11.0 


AD 6 

Occipital Ctx 


16.2 


15.8 


Control 
(Path) 3 
Hippo 


3.8 


2.6 


Control 1 
Occioital Ctx 


1.4 


1.0 


AD 1 Temporal 
Ctx 


9.3 


11 . 8 


Control 2 
Occipital Ctx 


72 .7 


69. 7 


■nu & i ciupiji a. X 

Ctx 


26.8 


27 . 0 


Control 3 
Occipital Ctx 


16 . 0 


13 .2 


AD 3 Temporal 
Ctx 


5.0 


4.0 


Control 4 
Occipital Ctx 


5.4 


6.8 


AD 4 Temporal 
Ctx 


22.8 


24.1 


Control 
(Path) 1 
Occipital Ctx 


93.3 


95.9 


AD 5 Inf 
Temporal Ctx 




94.6 


Control 
(Path) 2 
Occipital Ctx 


8.6 


9.4 


AD 5 Sup 
Temporal Ctx 


34.2 


36.9 


Control 
(Path) 3 
Occipital Ctx 


0.9 


1.1 


AD 6 Inf 
Temporal Ctx ; 


47.3 


53.2 \ 


Control 
(Path) 4 | 
Occipital Ctxj 


17.1 


15.2 


AD 6 Sup 
Temporal Ctx 


47.6 


40.9 


Control 1 
Parietal Ctx j 


2 . 1 


5 . 1 


LU11LIU1 J. 

Temporal Ctx j 


2.4 


1.9 1 


Control 2 
Parietal Ctx 


35.6 


44 . 4 


Control 2 
ieinpoira± lcx 


44.8 1 


44.8 


Control 3 
Parietal Ctx 


17.8 


14.6 


Control 3 
Temporal Ctx : 


10.4 


11.1 


Control 
(Path) 1 
Parietal Ctx 


78.5 


74.2 


Control 3 
Temporal Ctx j 


8.2 \ 


7.5 


Control 
(Path) 2 
Parietal Ctx 


19.5 


21.8 


Control 
(Path) 1 
Temporal Ctx "\ 


80.1 


68.3 


Control 
(Path) 3 
Parietal Ctx 


1.1 


2.0 


Control 
(Path) 2 
Temporal Ctx 


36.6 


i 

29.3 ! 


Control 
(Path) 4 
Parietal Ctx 


43.2 


37.9 



Table 12DD. Panel 1.3D 



Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
162292620 


Rel. Exp. (%) 
Ag2910, Run 
162556486 


J Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
162292620 


Rel. Exp. (%) 
Ag2910, Run 
162556486 


Liver 

adenocarcinoma 


0.0 


0.0 




jKidney (fetal) ■ 


5.8 


4.7 


Pancreas 


0.2 j 


0.0 




'JRenal ca. 786-0 j 


1.7 


0.1 


Pancreatic ca. 
CAP AN 2 


0.5 | 


0.0 




jRenal ca. A498 ! 


0.8 


0.9 


Adrenal gland 


0.3 


0.4 




jRenal ca. RXF 
J393 


8.8 


4.7 
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(Thyroid 


\ 5.4 


1 _ 5-3 


|Renal ca. ACHN 


4.0 


5.0 


Salivary gland 


0.5 


I 0.7 


jRenal ca. UO-31 


13.7 


! 13 • 9 


Pituitary gland 


11.1 


j 8.1 


jRenal ca. TK-10 


2.9 


3.0 


Brain (fetal) 


6.6 


\ .11.7 


jliiver 


0.0 


0.0 


Brain (whole) 


10.9 


7.2 


iLiver (fetal) 


0.0 


0.0 


Brain (amygdala) 


14.9 


12.9 


Liver ca. 

(hepatoblast) 

HepG2 


0.4 


0.0 


Brain 

(cerebellum) 


2.6 


2 .0 


Lung 


0.7 


0.2 


Brain 

(hippocampus) 


13 . 5 


12 .3 


Lung (fetal) 


0 . 7 


1.9 


Brain (substantia 
nigra) 


1.5 


0.7 


Lung ca. (small 
cell) LX-1 


0.0 


0 . 0 


Brain (thalamus) 


12.2 


7.3 


Lung ca. (small 
cell) NCI-H69 


13.8 


9.9 


Cerebral Cortex 


100.0 


68.8 

— 


Lung ca. 
(s.cell var.) 
SHP-77 


1.7 


2.2 


opinai corct 


13 . 0 


10 .2 


Lung ca. (large 
cell)NCI-H460 


0.0 


0.0 


glio/astro U87-MG 


14 .5 


15 .5 


Lung ca. (non- 
sm. cell) A549 


0.0 


0.0 


glio/astro U-118- 
MG 


0.2 


0.2 


Lung ca. (non- 
s.cell) NCI-H23 


0.3 


0.0 


astrocytoma 
SW1783 


2.4 


2.8 


Lung ca. (non- 
s.cell) HOP- 62 


0.1 


0.6 


neuro*; met SK-N- 
AS 


4 . 0 


3 . 8 


Lung ca. (non- 
s.cl) NCI-H522 


0.0 


0.0 


astrocytoma SF- 
539 


0.2 


0.0 


Lung ca. 
(squam.) SW 900; 


2.2 


2.8 


astrocytoma SNB- 
75 


•;• ! 




Lung ca. 
(squam.) NCI- 
H596 


6.0 


4.6 


glioma SNB-19 


15.0 


12 .2 


Mammary gland 


1.9 


2.2 


glioma U251 


5.7 


5.9 


Breast ca.* 
(pl.ef) MCF-7 


0.3 


1.4 


glioma SF-295 


1.3 


1.5 


Breast ca.* 
(pl.ef) MDA-MB- 
231 


0.0 


0.0 


Heart (retal) 


1.3 j 


1.2 


Breast ca.* \ 
(pl.ef) T47D ! 


0.0 


0 . 0 


Heart 


0.5 


0.5 


Breast ca. BT- : 
549 


0.2 


0.0 


Skeletal muscle 
(fetal) 


42.9 


36.1 


Breast ca. MDA- 1 
N 


0.0 


0.0 


Skeletal muscle 


0.8 


0.6 


Ovary 


100.0 


100.0 


Bone marrow 


0.2 j 


0.7 


Ovarian ca. j 
OVCAR-3 


0.0 \ 


0.7 


Thymus 


8.7 | 


3.7 


Ovarian ca. 
OVCAR-4 


0.0 


0.0 


Spleen 


0.0 


0.2 


Ovarian ca. 
OVCAR-5 


0-8 


2.6 


Lymph node j 


0.2 


0.5 


Ovarian ca. 
OVCAR-8 


1.7 | 


0.5 




3 . 0 


Z . U 


Ovarian ca. 
IGROV-l 1 


0.0 


U • JL 


Stomach 


0.2 


0.5 


Ovarian ca.* j 
(ascites) SK- 


0.0 


0.0 
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J _ 1 


OV-3 






(small intestine 


0.0 | 0.1 


Uterus 


1.1 


1.2 


Colon ca. SW480 


0.0 | 0.0 


Plancenta 


0.2 


0.0 


Colon ca.* 
SW620(SW480 met) 


0.0 


0.2 




ft 0 


1.0 


Colon ca. HT29 


0.0 


0.0 

!..._ _ 


Prostate ca.* 
(bone met) PC- 3 


27.0 


19.2 


Colon ca. HCT-116 


0.0 J 0.0 


Testis 


1.9 


2.5 


Colon ca. CaCo-2 


1.3 


0.3 


Melanoma 
Hs688(A).T 1 


x . O 


2 . 2 


Colon ca. 
tissue (OD03866) 


6.1 


3.7 


Melanoma* (met) 
Hs688(B) .T 


ft Q 


2 . 0 


Colon ca. HCC- 
2998 


0.0 


1 0.0 


Melanoma UACC- 

62 | 


0.7 


0.3 


Gastric ca. * 
(liver met) NCI- 
N87 


3.3 


3.7 


Melanoma Ml 4 


0.0 


0.0 


Bladder 


1.9 


2.1 


Melanoma LOX i 
IMVI 






Trachea 


5.1 


6.1 


Me 1 anoma * ( me t ) 
SK-MEL-5 


0.0 


0.0 


Kidney- 


3.7 


3.0 


Adipose j 


2.2 


1.9 


Table 12DE. Panel 


2D 


Tissue Name 


Rel. Exp. (%) 
Ag2581, Run 
161921268 


Rel. Exp. (%) 
Ag2910, Run 
162354453 


Tissue Name 


Rel. Exp. (%) ! 
Ag2581, Run ; 
161921268 


Rel. Exp. (%) 
Ag2910, Run 
162354453 


Normal Colon 


13.2 


7.1 


Kidney Margin 
8120608 


3.8 


2.6 


CC Well to Mod 
Diff (OD03866) 


6.5 


11.0 


Kidney Cancer 
8120613 


0.9 


0.7 


CC Margin 
(OD03 8 66) 


2.7 j 


2 . 0 


Kidney Margin 
8120614 


7.5 


4 .4 


CC Gr.2 

rectosigmoid 

(OD03868) 


1.6 


1.0 


Kidney Cancer 
9010320 


18.4 


22.4 


CC Margin j 
(OD03868) 


1.0 | 


2.1 


Kidney Margin { 
9010321 


9.9 


15.9 


CC Mod Diff 
(ODO3920) j 


0.5 


1.5 


Normal Uterus 


2.4 


4.9 


CC Margin 
(ODO3920) 


1.4 j 


5.0 


Uterus Cancer 
064011 


6.8 


8.7 


CC Gr.2 ascend 
colon (OD03921) 


5.3 


11.6 


Normal Thyroid 


19.1 


29.5 


CC Margin 
(OD03921) 


0.9 j 


0.3 


Thyroid Cancer 
064010 


52.9 


75.8 


CC from Partial ; 
Hepatectomy 
(ODO43 09) Mets | 


4.2 j 


1.7 


Thyroid Cancer 
A302152 


3.9 


6.7 


Liver Margin 
(ODO4309) j 


1 


0.4 | 


Thyroid Margin; 
A302153 


31.9 


35.4 


Colon mets to 
lung (OD04451- 
01) 


2.9 


3.1 


Normal Breast 


6.1 


12.2 


Lung Margin j 
(OD04451-02) 


°: 8 1 


4.2 


Breast Cancer 
(OD04566) 


4.1 


4.5 


Normal Prostate • 
6546-1 


0.7 j 


18.7 


Breast Cancer 
(OD04590-01) 


2.7 


14.3 


Prostate Cancer 
(OD04410) 


6.8 | 


8.8 


Breast Cancer 
Mets (OD04590- 


21.0 


21.0 
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. . 1 




03) 






Prostate Margin 
(OD04410) 


3.4 


5.7 


Breast Cancer 
Metastasis 
(OD04655-05) 


3.4 


5-3 


Prostate Cancer 
(OD04720-01) 


10.3 


12 . / 


Breast Cancer 
064006 


y . v 


2o . z 


Prostate Margin 
(OD04720-02) 


7.4 




Breast Cancer 
1024 


11 . 3 


1 C *i 

15 . J 


Normal Lung 
061010 


5.8 


1 . 2 

^ ... _ 


Breast Cancer 
9100266 


4 . 9 


12 . 2 


;Lung Met to 
Muscle (OD04286) 


1.8 


3 . 5 


Breast Margin 
9100265 


10 . 5 


16 . 8 


Muscle Margin 
(0D04286) 


6.8 


5 . 8 


Breast Cancer 
A209073 


17 . 0 


32 . 3 


Lung Malignant 
Cancer (OD03126) 


20.9 


19 . 9 


Breast Margin 
A2090734 


6 . 9 


8 . 2 


Lung Margin 
(OD03126) 


4.7 


4 . 9 


Norma 1 L i ve r 


0 . 0 


0 . 3 


Lung Cancer 
(OD04404) 


22.8 


22 . 4 


Liver Cancer 
064003 


0 . 0 


0 . 0 


Lung Margin 
(OD04404) 


5.0 


4 . 1 


Liver Cancer 
1025 


0 . 3 


0 . 7 


Lung Cancer 
(OD04565) 


13.2 


14 . 6 


Liver Cancer 
1026 


0 . 7 


0 . 9 


Lung Margin 
(OD04565) 


0.7 


0 . 6 


Liver Cancer 
6004-T 


0 . 3 


0 . 9 


Lung Cancer 
(OD04237-01) 


37.6 


57 . 8 


Liver Tissue 
6004-N 


0.0 


0 . 8 


Lung Margin 
(OD04237-02) 


2.4 


1.3 


Liver Cancer 
6005-T 


0.5 


2.1 


ocular Mel Met 
to Liver 
(ODO4310) 


0.0 


0.3 


Liver Tissue 
6005-N 


0.4 


0.8 


Liver Margin 
(ODO4310) 


0.0 


0 . 0 


Normal Bladder^ 


6 . 8 


8 . 1 


Melanoma Mets to j 
Lung (OD04321) ! 


0.8 j 


1 . 7 


Bladder Cancer 
1023 


6.7 • 


8 . 0 


Lung Margin 
(OD04321) 


1.9 | 


4 . 7 


Bladder Cancer; 
A302173 


42 . 3 


46 . 3 


Normal Kidney 


21.6 j 


20.4 


Bladder Cancer; 
(OD04718-01) j 


2.8 


4.2 


Kidney Ca, 
Nuclear grade 2 
(OD04338) 


1.9 


5.0 


Bladder Normal 
Adjacent 
(OD04718-03) 


6.0 ! 


10.2 


Kidney Margin [ 
(OD04338) 


15 .0 


18.2 


Normal Ovary 


63 .7 | 


75.3 


Kidney Ca 
Nuclear grade 
1/2 (OD04339) 


1.5 


3.1 


Ovarian Cancer : 
064008 


100.0 


100.0 


Kidney Margin 
(OD04339) * ; 


i 

13 - 7 1 


20.9 


Ovarian Cancer; 
(OD04768-07) 


1.1 


0.6 


Kidney Ca , Clear 
cell type 
(OD04340) 


4.0 j 


6.5 


Ovary Margin 
(OD04768-08) 


3.4 


8.5 


Kidney Margin 
(OD04340) 


- 

8.2 ; 

„, — i 


13.1 


Normal Stomach 


5.2 


2.8 


Kidney Ca, 
Nuclear grade 3 
(OD04348) 


1.3 


2.0 


oo.Sl.itic v_a.not;j- 
9060358 


3.4 


5.6 


Kidney Margin 


7.3 ] 


14.3 


Stomach Margin 


2.0 


2.2 
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JOD04348) j 


^9060359 






Kidney Cancer 
(OD04622-01) 


15.4 


20.0 


jGastric Cancer 


8.3 


17.0 


Kidney Margin 
(OD04622-03) 


... 

...... _.t 


4.0 


jstomach Margin 


6.2 


5.2 


Kidney Cancer 
(OD04450-01) 


0.0 

... \ 


2.6 


jGastric Cancer 
19060397 


8.2 


11.6 


Kidney Margin 
(OD04450-03) 


10.5 


9.5 


jstomach Margin 
|9060396 


0 . 9 


0 . 3 


Kidney Cancer j 
8120607 


9.2 \ 


15.4 


jGastric Cancer^ 
J064005 


3.8 


9.2 



Tissue Name 


i Pel E3t» (%) 
Ag2581, Run 
164827572 


Tissue Name 


Rel E5co . f%) 
Ag2581, Run 
164827572 


Daoy- Medulloblastoma 


2.3 


Ca Ski- Cervical 
epidermoid carcinoma 
(metastasis) 


0.5 


TE671- Medulloblastoma 




ES-2- Ovarian clear cell 
carcinoma 


1 . 2 


D283 Med- 
Medulloblastoma 


0.4 


Ramos- Stimulated with 
PMA/ionomycin 6h 


0.0 


PFSK-1- Primitive 
Neuroectodermal 


11.3 


Ramos- Stimulated with 
PMA/ionomycin 14h 


0.0 


XF-498- CNS 


0.7 


MEG-01- Chronic 
myelogenous leukemia 
( megokaryobl a s t ) 


0.0 


SNB-78- Glioma 


0.0 


Raji- Burkitt's lymphoma 


0.3 


SF-268- Glioblastoma 


5.1 


Daudi- Burkitt's lymphoma 


0.1 


T98G- Glioblastoma 


0.4 


U266- B-cell plasmacytoma \ 


0.1 


SK-N-SH- Neuroblastoma 
1 (metastasis) 


20.9 

, ... 


CA4 6 - Burki 1 1 1 s lymphoma 


0.0 


SF-295- Glioblastoma 


0.0 


RL- non-Hodgkin 1 s B-cell 
lymphoma 


0.7 


Cerebellum 


2.3 


JM1- pre-B-cell lymphoma 


0.0 


Cerebellum j 


2.2 


Jurkat- T cell leukemia 


0.4 


NCI-H292- Mucoepidermoid 
lung carcinoma 


1.3 


TF-1- Erythroleukemia 


0.4 


DMS-114- Small cell lung; 
cancer 


0.0 j 


HUT 78- T-cell lymphoma 


0.3 


cancer' 


4.3 ! 


U937- Histiocytic lymphoma j 


0.3 


NCI-H146- Small cell 
lung cancer 


6.6 ! 


KU-812- Myelogenous 
leukemia 


0.0 


NCI-H526- Small cell j 
lung cancer 


100.0 


769-P- Clear cell renal 
carcinoma 


1.0 


NCI-N417- Small cell 
lung cancer 


1.8 


Caki-2- Clear cell renal 
carcinoma 


0.5 


NCI-H82- Small cell lung 
cancer 


0.3 


SW 839- Clear cell renal 
carcinoma 


3.5 


NCI-H157- Squamous cell ; 
lung cancer (metastasis) i 


0.3 


G401- Wilms' tumor 


7.3 


NCI-H1155- Large cell 
lung cancer 


1.1 


Hs766T- Pancreatic 
carcinoma (LN metastasis) 


4.3 


NCI-H1299- Large cell 
lung cancer 1 


0.6 


CAPAN-1- Pancreatic 
adenocarcinoma (liver 
metastasis) 


0.0 


NCI-H727- Lung carcinoid | 6.2 j 


SU86.86- Pancreatic 


0.8 
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carcinoma (liver 
metastasis) 




NCI-UMC-11- Lung 
carcinoid 


0.0 


BxPC-3- Pancreatic 
adenocarcinoma 


2.8 


LX-l- Small cell lung 
cancer 


) 0.0 


HPAC- Pancreatic 
adenocar c inoma 


0.0 


colon cancer 


0 . 0 


MIA PaCa-2- Pancreatic 
carcinoma 


0 . 0 


KM12- Colon cancer 


0.0 


CFPAC-1- Pancreatic ductal 
adenocarcinoma 


0.0 


KM20L2- Colon cancer 


0.0 


PANC-1- Pancreatic 
epithelioid ductal 
carcinoma 


0.0 


NCI-H716- Colon cancer 


0.9 


T24- Bladder carcinma 
(transitional cell) 


3 . 1 


SW-48- Colon 
adenocarcinoma 


0.0 


5637- Bladder carcinoma 


1.0 


SW1116- Colon 
adenocarcinoma 


0.0 


HT-1197- Bladder carcinoma 


1.3 


LS 174T- Colon 
adenocarcinoma 


0.0 


UM-UC-3- Bladder carcinma 
(transitional cell) 


1.3 


SW-948- Colon 
adenocarcinoma 


0.0 


A204- Rhabdomyosarcoma 


0.3 


SW-480- Colon 
adenocarcinoma 


0.1 s 


HT-1080- Fibrosarcoma 


12.4 


NCI-SNU-5- Gastric 
carcinoma 


0.0 


MG-63- Osteosarcoma 


0.2 


KATO III- Gastric 
carcinoma j 


0.0 


SK-LMS- 1- Leiomyosarcoma 
(vulva) 


9.5 


NCI-SNU-16- Gastric 
carcinoma 


0.2 


SJRH30- Rhabdomyosarcoma 
(met to bone marrow) 


0.8 


NCI-SNU-1- Gastric 
carcinoma 


0.0 


A431- Epidermoid carcinoma 


0.4 


RF-1- Gastric 
adenocarcinoma 


0.0 


WM266-4- Melanoma 


1.8 




RF-48- Gastric 
adenocarcinoma 


0.0 


DU 145- Prostate carcinoma 
(brain metastasis) 


0.0 




MKN-45- Gastric 
carcinoma \ 


0.5 


MDA-MB-468- Breast 
adenocarcinoma 


0.0 




NTCI-N87- Gastric 
carcinoma 


0.6 


SCC-4- Squamous cell 
carcinoma of tongue 


0.0 


( 


DVCAR-5- Ovarian j 
carcinoma j 


0.2 ; 


SCC- 9- Squamous cell 
carcinoma of tongue 


0.0 


] 
( 


*L95-2- Uterine 
carcinoma 


A c ! 


SCC- 15- Squamous cell 
carcinoma of tongue 


a tr 


I 


telaS3- Cervical 
adenocarcinoma i 


0.2 


CAL 27- Squamous cell 
carcinoma of tongue 


0.0 



Table 12DG . Panel 4D 



Tissue Name 


Rel. 
Exp. (%) 
Ag2581, Run 
164036199 


Rel. 
Exp. (%) 
Ag2910/ Run 
159079044 


Tissue Name 


Rel. 
Exp. (%) 
Ag2581, Run 
164036199 


Rel. 
Exp. (%) 
Ag2910, Run 
159079044 


Secondary Thl act 


0.0 


0.2 


HUVEC IL-lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


0.0 


0.0 


Secondary Trl act 


0.0 j 


0.6 


HUVEC TNF alpha + 
I FN gamma 


0.0 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


0.0 


'0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.0 


0.0 
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Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.0 


0.0 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.5 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.6 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.2 


21.8 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.6 


4.4 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.5 


4.7 


CD45RA CD4 
lymphocyte act 


0.1 


0.2 


Coronery artery 
SMC rest 


0.0 


2.4 


lymphocyte act 


0.0 


0.3 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


0.3 


CD8 lymphocyte act 


0.0 


0.0 


Astrocytes rest 


2.9 


19.3 


Secondary CD8 ! 

ipiltJCy Lc icbu ■ 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


1.9 


17.0 


Secondary CD 8 
lymphocyte act 


n n 
u . u 


ft ft 


KU-812 (Basophil) 
rest 


U . U 


ft i 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ i onomyc in 


0.0 


0.0 


2ry 

Thl/Th2/Trl_anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 j 
( Keratinocy tes ) 
none 


0.7 


4.8 


JLLriiv LCl-LD -L CO L 


n n 
u . u 


u . o 


CCD1106 

(Keratinocytes) 
TNFalpha + IL- 
lbeta 


ft ft 


1 7 

X . 1 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


0.1 


1.7 


LAK cells IL-2+IL- 
12 


n o ! 


n n 




0 1 

\J . X 


0 7 


LAK cells IL-2+IFN 
gamma 


100 0 




vrnT -TT9 nono 
in v- x nz, xivJiic 


u . x 


0 5 


LAK cells IL-2+ 
IL-18 




ft *> 


MPT-U9QO TT.-A 
INL.X — n^7Z XXJ— ft 


ft a 
u . u 


U . D 


LAK cells 
PMA/ ionomycin 


0.0 I 


0.0 


NCI-H292 IL-9 


0.1 


3.5 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.1 i 


0.1 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H292 I FN 
gamma 


0.2 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Tu»o Wav MTiP 7 cla\r 


ft n 


ft 


HPAEC TNF alpha + 
IL-1 beta 


ft ft 


0 0 


PBMC rest 


0.0 


o.o 


Lung fibroblast 
none 


5.8 


51.1 


PBMC PWM 


0.0 


0.6 


Lung fibroblast 


1.2 


13.0 
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TNF alpha + IL-1 
beta 






PBMC PHA-L 


0.0 


jlL-4 


8.3 


82.9 


Ramos (B cell) 
none 


0.0 


lT.Tirirr "F i hrr^Hl ^ Qt* 

JIL-9 


6.7 


50.7 


Ramos {B cell) 
ionomycin 


0 . 0 


iTiitno f ihrr>hl aoh 
_ ju uiiiy iujiuuiaoi. 

JlL-13 


6.3 


67.4 


B lymphocytes PWM 


0.0 


o.o P"* 9 t 10 * 00133 * 

|IFN gamma 


8.4 


100. 0 


B lymphocytes 
CD40L and IL-4 


0 . 1 


|cCD1070 rest 


0.5 


8.4 


ClDCAMP 


0 . 0 


* |CCD1070 TNF alpha' 


0.3 


7.3 


E0L-1 dbcAMP 
PMA/ i onomy c in 


0.0 | 


|CCD1070 IL-1 beta 1 


0.3 


2.0 


Dendritic cells 
none 


0 . 0 


6 (Dermal fibroblast 
JIFN gamma 


0.1 


1 . 1 


Dendritic cells 
LPS 


0.0 ] 


jDermal fibroblast 
JlL-4 


0.3 


11 .7 


Dendritic cells 
anti-CD40 


0 . 0 


0.0 ) 


IBD Colitis 2 




0 6 


Monocytes rest j 


o.i ! 


2.7 jlBD Crohn's 


0.0 


0.2 


Monocytes LPS j 


0.0 


0 . 2 jcolon 


0.1 


3.1 


Macrophages rest J 0.0 


0 . 0 jLung 


0.8 


12.3 


Macrophages LPS j o.O 


0 . 0 |Thymus 


1.7 


20.4 


HUVEC none j 0.0 


0 . 0 (Kidney 


1.2 


16.7 


HUVEC starved j o.O 


0.0 j 


' t 

5 



CNS_neurodegeneration_vl.O Summary: Ag2910/Ag2581 No difference is 
detected in the expression of the CG50301-01 gene in the postmortem brains of Alzheimer's 



patients when compared normal controls. However, this panel demonstrates the expression of 
this gene in the CNS of an independent group of patients. See panel 1.3d for a discussion of 
utility of this gene in the central nervous system. 

Panel 1.3D Summary: Ag2581/Ag2910 Two experiments with the same probe and 
primer set produce results with very good agreement. Highest expression of the CG50301-01 
gene is seen in the ovary and the cerebral cortex (CTs=28). In contrast to the expression in 
normal ovary, ovarian cancer cell lines either do not express this gene or express it at very low 
levels. This expression profile suggests that expression of this gene could potentially be used 
as a marker for ovarian cancer. Conversely, this gene appears to be more highly expressed in 
prostate cancer cell lines than in the normal prostate, suggesting this gene may also be a 
diagnostic marker in prostate cancer as well. 

This gene is a homolog of the Drosophila TENM4 gene, and is expressed at moderate 

levels in all brain regions examined. TENM4 is believed to be important in neural 

development; therefore, this gene may be of use in the induction of compensatory 

synaptogenesis in the treatment of any diseases/conditions involving neuronal death 

(Alzheimer's, Parkinson's, Huntington's diseases, stroke, head or spinal cord trauma). 

234 



WO 02/057453 PCT/US01/50331 

Among metabolic tissues, expression is highest in fetal skeletal muscle. Furthermore, 
this gene is more highly expressed in fetal skeletal muscle (CTs=29) than in adult skeletal 
muscle (CT=35). Thus, expression of this gene could be used to differentiate between adult 
and fetal skeletal muscle. In addition, the higher levels of expression in fetal skeletal muscle 
suggest that this gene product may play a role in the development of this organ. Therefore, the 
protein encoded by this gene may be effective in treating weak or dystrophic muscle in the 
adult. There is also low but significant expression in pituitary, thyroid and adipose. Thus, this 
gene may be involved in the development and signal transduction pathways of these tissues. 
Antibody and peptide therapeutics to this gene product may be used in the treatment of 
metabolic disorders involving these tissues, including obesity and diabetes. 

Panel 2D Summary: Ag2581/Ag2910 Two experiments with the same probe and 
primer set show reasonable concordance, with both runs showing highest expression of the 
CG50301-01 gene in ovarian cancer. The level of expression of this gene appears to be 
increased in some lung and gastric cancer tissue samples when compared to the matched 
normal tissue. The reverse appears to be true for kidney, where expression is slightly higher in 
6 of 9 normal tissues than in the matched cancer tissues. Thus, based upon its profile, the 
expression of this gene could be of use as a marker for distinguishing these cancers from the 
normal adjacent tissue or as a marker for different grades/ types of cancer. Furthermore, 
therapeutic inhibition of the activity of the product of this gene, through the use of antibodies, 
peptides or polypeptides may be useful in the treatment of gastric and lung cancer. 

Panel 3D Summary: Ag2581 The CG50301-01 gene is expressed at a low level by 
select cell lines used in this panel. The highest level of expression is seen in NCI-H526, a lung 
cancer cell line (CT=27.3). Other cell lines that express this gene include neuroblastoma, 
bladder carcinoma and renal cell cancer cell lines. Therefore, therapeutic inhibition of the 
activity of the product of this gene, through the use of antibodies, peptides or polypeptides 
may be useful in the therapy of cancers used in the derivation of these cell lines. 

Panel 4D Summary: Ag2910 The CG50301-01 transcript is moderately expressed in 
lung fibroblasts and is slightly overexpressed in these cells after treatment with DFNg or IL-4 
(CT27.8). 

This transcript encodes a human homolog of Ten-M4, a protein with EGF-repeats 
(reference) that may play a role in fibroblast growth. Modulation of the expression or activity 
of the protein encoded by this transcrpt through the application of antibodies or small 
molecules may be useful for treatment of symptoms associated with fibroplasia, chronic 
obstructive pulmonary disease, emphysema, asthma, psoriasis and ulcerative colitis. Please 
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note that a second experiment with probe and primer set Ag2582 is not included. The amp plot 
indicates that there were experimental difficulties with this run. 
Reference: 

Mieda M, Kikuchi Y, Hirate Y, Aoki M, Okamoto H. Compartmentalized expression 
of zebrafish ten-m3 and ten-m4, homologues of the Drosophila ten(m)/odd Oz gene, in the 
central nervous system. Mech Dev 1999 Sep;87(l-2):223-7 

Zebrafish ten-m3 and ten-m4 encode proteins highly similar to the product of 
Drosophila pair-rule gene ten(m)/odd Oz (odz). Their products contain eight epidermal growth 
factor (EGF)-like repeats that resemble mostly those of the extracellular matrix molecule 
tenascin. During segmentation period, ten-m3 is expressed in the somites, notochord, 
pharyngeal arches, and the brain, while expression of ten-m4 is mainly restricted to the brain. 
In the developing brain, ten-m3 and ten-m4 expression delineates several compartments. 
Interestingly, ten-m3 and ten-m4 show expression patterns complementary to each other in the 
developing forebrain and midbrain along both rostrocaudal and dorsoventral axes, depending 
on developmental stages and locations 

Panel CNS_1 Summary: Ag2582/Ag2910 Two experiments with the same probe and 
primer set further confirm expression of the CG50301-01 gene in the brain. Please see Panel 
1.3D for discussion of potential utility in the central nervous system. 

E. CG55764-01 and CG55764-02: Out-At-First-like 

Expression of gene CG55764-01 and variant CG55764-02 was assessed using the 
primer-probe set Ag3207, described in Table EA. Results of the RTQ-PCR runs are shown in 
Tables 12EB, 12EC, 12ED, 12EE and 12EF. 



Table 12EA . Probe Name Ag3207 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 • -gccgacttcaagaaggatgt-3 1 (SEQ ID 
NO: 125) 


20 


217 


Probe 


TET- 5 1 -aaggtcttccgggccctgatcct-3 » - 
TAMRA (SEQ ID NO: 126) 


23 


238 


Reverse 


5 ' -gaactgactctgccccttct-3 1 (SEQ ID 
NO: 127) 


20 


272 



Table 12EB . CNS__neurodegenerat ion_vl . 0 



Tissue Name 


Rel. Exp. (%) Ag3207, 
Run 209861776 


Tissue Name 


Rel. Exp. (%) Ag3207, 
Run 209861776 


AD 1 Hippo 


23 .3 


Control (Path) 3 
Temporal Ctx 


22.5 


AD 2 Hippo 


82.9 


Control (Path) 4 
Temporal ctx 


84.7 


AD 3 Hippo | 


21.9 


AD l Occipital Ctx 


24.0 


AD 4 Hippo | 


27.7 


AD 2 Occipital Ctx j 
(Missing) 


0.0 


AD 5 Hippo ; 


75.8 


AD 3 Occipital Ctx 


25.3 
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AD 6 Hippo 


98.6 


|AD 4 Occipital Ctx 


43 .2 


Control 2 Hippo 


64.6 


AD 5 Occipital Ctx 


53.6 


Control 4 Hippo 


35.4 


AD 6 Occipital Ctx 


24.1 


Control (Path) 3 
Hippo 


24.0 


L.OHCXTOJ. X ULC xpi. Ld JL 

Ctx 


29.9 


AD l Temporal Ctx 


32.1 


Ctx 


54.0 


AD 2 Temporal Ctx 


81.8 


Ctx 


31.9 


AD 3 Temporal Ctx 


38.4 


Ctx 


41.2 


AD 4 Temporal Ctx 


43.2 


Control (Path) 1 
Occipital Ctx 


82.9 


AD 5 inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


20.4 


AD 5 Sud Temporal 
Ctx ~ | 


51.8 


Occipital Ctx 


13.2 


AD 6 Inf Temporal 
Ctx 


82.9 


Occipital Ctx 


29 .7 


AD 6 Sup Temporal 
Ctx " " j 


79.6 


(~*r\n t' r*/~\l ~\ Pari pt*al 

Ctx 


44.8 


Control 1 Temporal ' 
Ctx 


49.3 


fori t~ ml 0 Pari p^al 

Ctx 


97.9 


Control 9 TpnrnnT^ 1 
Ctx 


64.2 


Ctx 


25.0 


Control Tpmnor-al 
Ctx " | 


40.9 | 


rv-vnt-rvil / r>~> "h \ 1 
UOnuxOi. \JraUll/ X 

Parietal Ctx 


75.8 


Control 3 Temnoral < 
Ctx | 


69.7 i 


rnnhrnl (D=fb1 9 
LXtJX \ raLIl / 4 

Parietal Ctx 


79.6 


Control (Path) 1 j 
Temporal Ctx 


55.5 « 


Control (Path) 3 
Parietal Ctx 


19.8 


Control (Path) 2 
Temporal Ctx j 


43.5 


Control (Path) 4 
Parietal Ctx 


47.3 



Table 12EC . Panel 1.3D 





Rel. Exp. (%) 




Rel. Exp. (%) 


Tissue Name 


Ag3207, Run 
j 167994683 


Tissue Name 


Ag3207, Run 
167994683 


Liver adenocarcinoma 


1 6-8 


Kidney (fetal) 


44.4 


Pancreas 


j 11.7 


Renal ca. 786-0 


10.0 


Pancreatic ca. CAPAN 2 


8.3 


Renal ca. A498 


28.1 


Adrenal gland 


12.0 


Renal ca. RXF 393 


20.2 


Thyroid 


4.2 


Renal ca. ACHN 


6.0 


Salivary gland 


14.0 


Renal ca. UO-31 


6.3' 


Pituitary gland 


2.2 


Renal ca. TK-10 


3.0 


Brain (fetal) 


2.3 


Liver 


100.0 


Brain (whole) 


9.3 


Liver (fetal) 


31.4 


Brain (amygdala) 


8.7 


Liver ca. 

(hepatoblast) HepG2 


11.8 


Brain (cerebellum) 


0.0 


Lung 


4.2 


Brain (hippocampus) ) 


9.6 


Lung (fetal) 


7.6 


Brain (substantia 
nigra) j 


3.1 j 


Lung ca. (small 
cell) LX-1 


4.2 


Brain (thalamus) 


3.0 


Lung ca. (small j 
cell) NCI-H69 


0.2 


Cerebral Cortex 


26.8 \ 


Lung ca. (s.cell 
var.) SHP-77 


0.0 


Spinal cord \ 


9.7 


Lung ca. (large 


0.3 1 
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jcell)NCI-H460 




gxio/astro U87-MG 


i 19.6 




iLung ca. (non-sm. 
cell) A549 


5.0 


g±io/astro U-118-MG 


8.9 




[Lung ca. (non- 
[s.cell) NCI-H23 


2 . 1 


astrocytoma SW1783 


16.8 




[Lung ca. (non- 
js.cell) HOP- 62 


5 .3 


neuro* ; met bJv-N-Ab 


5.1 




Lung ca. (non-s.cl) 
NCI-H522 


O *7 

2 . / 


astrocytoma SF-539 


7.9 




Lung ca . ( scjuam . ) SW 
[900 


14 . 6 


astrocytoma SNB-75 


34.6 




Lung ca . ( squam . ) 
INCI-H596 


0.0 


glioma SNB-19 


6 . 6 




Mammary gland 


33.0 


gnoma U251 


13 .6 




Breast ca.* (pl.ef) 
MCF-7 


0 . 9 


glioma sf-295 


31.6 




Breast ca.* (pl.ef) 
MDA-MB-231 


10 . 6 


Heart (fetal) 


33.7 




Breast ca * fol.ef) 
T47D 


3.2 


Heart 


! 


Breast ca. BT-549 


5.6 


Skeletal muscle 
(fetal) 


44.1 


Breast ca. MDA-N 


31.2 


Skeletal muscle 


5.6 


JOvary 


44.4 


Bone marrow 


0.4 


1 


Ovarian ca. OVCAR-3 


1.1 


Thymus 


3.0 




Ovarian ca. OVCAR-4 


4.0 


Spleen 


15.5 


Ovarian ca. OVCAR-5 


45.7 


Lymph node 


2.9 ! 


Ovarian ca. OVCAR-8 


1.9 


Colorectal 


16.5 


! 


Ovarian ca. IGROV-1 


4,5 


Stomach 


5.2 


! 


Ovarian ca.* 
(ascites) SK-OV-3 


17 .4 


Small intestine 


9.3 


juterus 


10.0 


Colon ca. SW480 


6.1 




Plancenta 


0.2 


Colon ca.* SW620(SW480; 
met) 


17.6 


! 


Prostate 


2 . 1 


Colon ca. HT29 ? 


11.1 


: 


Prostate ca.* (bone 
met)PC-3 


8 . 7 


Colon ca. HCT-116 


3.7 


l 


Testis ! 


0.9 


Colon ca. CaCo-2 


46.7 


1 


Melanoma Hs688(A) .T 


4.8 


Colon ca. 

tissue (OD03866) j 


17.7 


J 


Melanoma* (met) 
HS688 (B) .T 


10.9 


Colon ca. HCC-2998 


4.4 




Melanoma UACC-62 


44.8 


Gastric ca.* (liver 
met) NCI-N87 


15.9 




Melanoma Ml 4 


8.0 


Bladder 


10.9 


jMelanoma LOX IMVI 


16.8 


Trachea 


3.0 


iMelanoraa* (met) SK- 
]MEL-5 


9.6 


Kidney 


18.7 


jAdipose 


29.1 


Table 12ED. Panel 4D 


Tissue Name 


Rel* Exp. (%) 
Ag3207, Run 
164531738 


Tissue Name 


Rel. Exp. (%) 
Ag3207, Run 
164531738 


Secondary Thl act 


2.7 


HUVEC IL-lbeta 


8.4 


Secondary Th2 act 




3.9 


HUVEC I FN gamma 




37.9 


Secondary Trl act 




i 


HUVEC TNF alpha 4- I FN 
gamma 




42.0 
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Secondary Thl rest 


0.3 


HUVEC TNF alpha + IL4 


12.8 


Secondary Th2 rest 


0.2 


HUVEC IL-11 


19.1 


Secondary Trl rest 


1.0 


Lung Microvascular EC 
none 


37.4 


Primary Thl act 


2.7 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


31.4 


Primary Th2 act 


0.8 


Microvascular Dermal EC 
none 


49.3 


Primary Trl act 


2.4 j 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


49.3 


Primary Thl rest 


0.9 


Bronchial epithelium 
TNFalpha + ILlbeta 


36.1 


Primary Th2 rest 


0.3 


Ismail airway epithelium 
jnone 


13.8 


Primary Trl rest 


0.0 


jsmall airway epithelium 
IjTNFalpha + IL-lbeta 


75.8 


CD45RA CD4 lymphocyte 
act 


14.8 




Coronery artery SMC rest 


54.7 


CD45RO CD4 lymphocyte 
act 


1.0 




Coronery artery SMC 
TNFalpha + IL-lbeta 


46.7 


CD 8 lymphocyte act 


1.2 


jAstrocytes rest 


8.8 


Secondary CD8 
lymphocyte rest 


0.9 


! 


Astrocytes TNFalpha + IL- 
lbeta 


11.4 


Secondary CD8 
lymphocyte act 


3.0 




KU-812 (Basophil) rest 


60.3 


CD4 lymphocyte none 


1.0 




KU-812 (Basophil) 
PMA/ionomycin \ 


30.8 


2ry Thl/Th2/Trl anti- 
CD95 CH11 


0.3 




CCD1106 (Keratinocytes) 
none 


10.3 


j-injs. ceils rest 


9.2 




CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 




LAK cells IL-2 


1.0 


1 


Liver cirrhosis 


24.5 


LAK cells IL-2+IL-12 [ 


2,1 1 


Lupus kidney 


8.8 


LAK cells IL-2+IFN 
gamma 


2.0 


|nci-H292 none 


18.4 


LAK cells IL-2+ IL-18 


1.0 


!|NCI-H292 IL-4 


29.3 


LAK cells 
PMA/ i onomy c i n 


3.4 


JnCI-H292 IL-9 




NK Cells IL-2 rest 


1.1 


j|NCI-H292 IL-13 


17.6 


Two Way MLR 3 day 


4.0 


(NCI-H292 I FN gamma 


27.4 


Two Way MLR 5 day 


4.2 


|HPAEC none 


11.3 


Two Way MLR 7 day 


0.5 


jHPAEC TNF alpha + IL-1 j 
jbeta 


21.9 


PBMC rest 


4.7 


jLung fibroblast none 


24.8 




6.3 


jLung fibroblast TNF alpha- 
|+ IL-1 beta 


1Q O 

J y . Z 


PBMC PHA-L 


2.9 


jLung fibroblast IL-4 


36.6 


Ramos (B cell) none 


0.0 


jLung fibroblast IL-9 

-■- * - - - • - — — 1 


31.9 


Ramos (B cell) 
ionomycin 


0.0 


jLung fibroblast IL-13 


29.9 


B lymphocytes PWM 


4.8 


|Lung fibroblast I FN gamma; 


56.6 


B lymphocytes CD40L 
and IL-4 


0.2 


jDermal fibroblast CCD1070- 
jrest 


75.8 


EOL-1 dbcAMP 


7.4 


jDermal fibroblast CCD1070: 
|TNF alpha 


50.3 


EOL-1 dbcAMP 
PMA/ionomycin 


13.6 


: Dermal fibroblast CCD1070 
|lL-l beta ! 


100.0 


Dendritic cells none 


7.6 


fDermal fibroblast I FN 


35.8 
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1 gamma 




Dendritic cells LPS 


0.9 


! Dermal fibroblast IL-4 


26.4 


Dendritic cells anti- 
CD40 


3.6 


IIBD Colitis 2 


1.0 


Monocytes rest 


17.2 


j IBD Crohn's 


4.5 


Monocytes LPS 


8.3 


Colon 


32.8 


Macrophages rest 


4.2 


= Lung ! 


16.3 


Macrophages LPS 


4.5 


Thymus 


49.7 


HUVEC none 


25 .3 


[Kidney 


7.3 


HUVEC starved 


32.1 






Table 12EE. Panel CNS 1 


Tissue Name 


| Rel. Exp. (%) Ag3207, 
I Run 190323248 


I Tissue Name 


Rel. Exp. (%) Ag3207, 
Run 190323248 


BA4 Control 


jj 46.0 


[BA17 PSP 


13.2 


BA4 Control2 


40.6 |BA17 PSP2 


29.3 


BA4 

Alzheimer ' s2 


11.3 |sub Nigra Control 




BA4 Parkinson f s 


49.0 Jsub Nigra Control2 


4.6 


BA4 

Parkinson 1 s2 


49.0 




Sub Nigra 
Alzheimer 1 s2 


18.7 


BA4 

Huntington 1 s 


30.6 


Sub Nigra 

fell. rLJ.Iio<JXl oZ 


19.2 


BA4 

Huntington 1 s2 


51.4 


Sub Nigra 

til 1 T"l 1 T"l ft f* /"XT"! 1 a 

tlU.IlL -Lily U\JI1 fc> 


24.1 


BA4 PSP 


7.8 


Huntington' s2 


11.7 


BA4 PSP2 


24.7 j 


Sub Nigra PSP2 


0.0 


BA4 Depression 




oujj iNxyxd. ucpreboioii 


4.2 


BA4 Depress ion2 


39.5 | 


Sub Nigra 
Depressions 


19.5 


BA7 Control 


58.6 

i 


Glob Palladus 
Loncroi 


37.6 




38.2 


Glob Palladus 

fontrol 2 




BA7 

Alzheimer' s2 


0.0 


Glob Palladus 
Alzheimer 1 s 


11 . 6 


ba / parKmson ' s } 


0.0 


Glob Palladus 
Alzheimer ' s2 


45.7 


BA7 

Parkinson 1 s2 


36.1 


Glob Palladus 
Parkinson ' s 


85 . 3 


BA7 

Huntington's 


63.3 | 


Glob Palladus 
Parkinson ' s2 i 


■ 4: 


BA7 

Huntington" s 2 


50.3 | 


Glob Palladus PSP ' 


4.2 


BA7 PSP 


28.3 


Glob Palladus PSP2 


25.0 


BA7 PSP2 


34.2 


Glob Palladus 
Depression j 


0.0 


BA7 Depression 


5.2 


Temp Pole Control 


25.5 


BA9 Control 


34.4 


Temp Pole Control 2 


68.8 


BA9 Control2 


56.6 


Temp Pole 
Alzheimer ' s 


19.8 


BA9 Alzheimer's ! 


19.1 | 


Temp Pole 
Alzheimer * s2 


12.1 


BA9 

Alzheimer 1 s2 j 


47.6 


Temp Pole \ 
Parkinson's 


46.7 


BA9 Parkinson's 


23.7 


Temp Pole 
Parkinson • s2 


74.2 
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BA9 

Parkinson 1 s2 


33.7 , 


Tpmn Pol p 

Huntington 1 s 


69.3 


BA9 

Huntington's 


100.0 


Temp Pole PSP 


0.0 


BA9 

Huntington' s2 


59.9 


Temp Pole PSP2 


0.0 


■n A o nen 
oA9 PSP 


20 . 0 


Temp Pole 
Depression2 


Zj . -> ! 


BA9 PSP2 


17.3 


Cing Gyr Control 


46.3 


BA9 Depression 


16.5 


Cing Gyr Control 2 


41.5 


BA9 Depression 


20.7 


Cing Gyr Alzheimer's 


46.0 


BA17 Control 


44.1 j 


Cing Gyr 
Alzheimer* s2 


26.8 


BA17 Control2 


54.0 


Cing Gyr Parkinson's 


45.7 


BA17 

Alzheimer 1 s2 


28.7 


Parkinson' s2 


22.1 


BA17 

Parkinson 1 s 


59.0 


Huntington ' s 


93.3 


BA17 

Parkinson' s2 


39.5 


Huntington' s2 


19.6 


BA17 

Huntington's \ 


38.4 


Cing Gyr PSP 


0.0 


BA17 

Huntington' s2 


24.0 


Cing Gyr PSP2 


0.0 


BA17 Depression 


42.0 5 


Cing Gyr Depression 


32.1 


BA17 

Depress ion2 


44.1 


Cing Gyr Depression2 


32.3 


Table 12EF. Panel CNS 1.1 


Tissue Name 


Rel. Exp. (%) Ag3207, 
j Run 190072845 


Tissue Name 


Rel. Exp. (%) Ag3207, 
Run 190072845 


Cing Gyr Depression2 


1 15 - 3 


BA17 PSP2 


9.2 


Cing Gyr Depression 


j 25.2 


BA17 PSP 


17.2 


Cing Gyr PSP2 


12.6 


BA17 

Huntington' s2 


25.2 


Cing Gyr PSP 


18.3 


BA17 

Huntington' s 


18.6 


Cing Gyr 
Huntington' s2 


23 .8 


BA17 

Parkinson' s2 


36.6 


Cing Gyr 
Huntington' s 


61.1 ! 


BA17 

Parkinson 1 s 


50.3 


Cing Gyr 
Parkinson p s2 


9.4 


BA17 

Alzheimer 1 s2 


53 - 


Cing Gyr Parkinson's 


49.0 


BA17 Control2 


[ 32.5 


Cing Gyr 
Alzheimer ' s2 


12.7 


BA17 Control 


48.3 


Cing Gyr Alzheimer's] 


25.9 


BA9 Depression2 


27.2 


Cing Gyr Control 2 


39.5 


BA9 Depression 


10.4 


Cing Gyr Control 


32.3 


BA9 PSP2 


1 .. 


Temp Pole 
Depression2 


30.1 


BA9 PSP 


13.4 


Temp Pole PSP2 


13.8 


BA9 

Huntington 1 s2 


46.0 


Temp Pole PSP 


2.6 


BA9 

Huntington's 




Temp Pole 
Huntington' s 


39.2 


BA9 

Parkinson ' s2 


42.0 


Temp Pole 


41.2 


BA9 Parkinson's j 25.9 
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Parkinson' s2 






Temp Pole 
Parkinson 1 s 


47.0 


jBA9 


17.3 


Temp Pole 
Alzheimer 1 s2 


25.7 


1 j 

JBA9 Alzheimer's 

..11... . . 


13.2 


Temp Pole 
Alzheimer 1 s 


20.6 


BA9 Control2 


57 . 8 


Temp Pole Control2 


55.5 


|BA9 Control 

i ZZL 


42.9 


Temp Pole Control 


23.0 


JBA7 Depression 


13.4 


Glob Palladus 
Depression 


22.4 


1 

JBA7 PSP2 


26.1 


Glob Palladus PSP2 


O . J 


l , na , 7 dgo 


25.5 


Ljxod Palladus PSP 


10.5 


|BA7 

ifiuncxngcon sz 


31.2 


Glob Palladus 
Parkinson 1 s 2 


31.0 


jBA7 

jxiuiiL my con s 


30.1 


jGlob Palladus 
[Parkinson ' s 


100.0 


jBA7 

aParkinson ' s2 


15.0 


Glob Palladus 
Alzheimer 1 s2 


43.2 


JbA7 Parkinson's 


25.7 


Glob Palladus 
Alzheimer 1 s 


24.0 


|BA7 

jAlzheimer ' s2 


9.2 


Glob Palladus 
Control 2 


35.4 


|BA7 Control 2 ' 

—4— — — 


28.1 


Glob Palladus 
Control 


48.6 


]BA7 Control 


38.7 


Sub Nigra 
Depress ion2 


9.9 


jBA4 Depression2 

I „ 


ZD 


Sub Nigra Depression j 


6.0 


jBA4 Depression 


18.7 


Sub Nigra PSP2 j 


O • 3 


I'D 7\ A T^OTJO 

|BA4 PSP 2 


22.7 


Sub Nigra 
Huntington 1 s 2 


24.0 


JbA4 PSP | 


14.9 


Sub Nigra 
Huntington' s 


10.8 


BA4 j 
jHuntinguon sz 


33.0 


Sub Nigra 
Parkinson 1 s2 


22.5 


SBA4 i 

JHuntington 1 s j 


15.9 


Sub Nigra 
Alzheimer' s2 


13.9 


I'D 7V vl 

(Parkinson ' s2 


32.8 


Sub Nigra Control 2 


13.1 


jBA4 Parkinson's j 


29.9 


Sub Nigra Control 


17.9 


jBA4 

jAlzheimer* s2 ! 


5.1 


BA17 Depression2 


46.3 


jBA4 Control 2 i 


35.6 


BA17 Depression 


30.1 


]BA4 Control 


52.1 



CNS_neurodegeneration_vl.O Summary: Ag3207 No difference is detected in the 
expression of the CG55764-01 gene in the postmortem brains of Alzheimer's patients when 
compared normal controls. However, this panel demonstrates the expression of this gene in the 
CNS of an independent group of patients. See panel 1.3d for a discussion of utility of this gene 
in the central nervous system. 

Panel 1.3D Summary: Ag3207 Highest expression of the CG55764-01 gene is seen 
in the liver (CT==28.5). Other metabolic tissues that express this gene at more moderate levels 
include fetal skeletal muscle, fetal kidney, fetal liver and adipose. Low but significant levels of 
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expression are also seen in the heart, kidney, fetal heart, pancreas, adrenal, salivary gland, 
small intestine, skeletal muscle, pituitary and stomach. The widespread expression of this gene 
among tissues with metabolic function suggests that antibody or peptide therapeutics to this 
gene product may be useful in metabolic disorders involving these tissues, including obesity 
and diabetes. In addition, this gene may be used to differentiate between the fetal (CT=29.7) 
and adult(CT=32.7) sources of skeletal muscle. Furthermore, Hie higher levels of expression in 
fetal skeletal muscle, when compared to expression in the adult suggest that the protein 
encoded by this gene may be involved in the development of this organ. Thus, therapeutic 
modulation of the activity or function of this gene product may restore muscle mass or 
function to weak or dystrophic muscle. 

This gene is a homolog of the Drosophila Out-At-First protein and is expressed at 
moderate levels in all brain regions examined, except for the cerebellum where it is not 
expressed. This protein is believed to be involved in neural development, and may therefore be 
of use in the treatment of developmental disorders such as autism, schizophrenia, attention 
deficit disorder, or Tourette syndrome. 

Overall, this gene is expressed at moderate levels in almost all cell types on this panel. 
The ubiquitous expression of this gene suggests that is required for growth and proliferation of 
cells. 

Panel 4D Summary: Ag 3207 The CG55764-01 transcript is found at moderate levels 
in dermal fibroblasts, small aiway epithelium and lung fibroblasts. The expression of this 
transcript appears to be up-regulated in these cell types by the inflammatory cytokines TNF-a, 
IL-lb and IFN-g. This gene is also expressed in KU-812, a basophil cell line. Basophils play 
an important role in atopic and inflammatory diseases such as asthma, Crohn's disease, and 
ulcerative colitis. Therefore, the modulation of the expression or activity of the protein 
encoded by this transcript through the application of antibody or peptide therapeutics may be 
useful for the treatment of lung inflammatory diseases such as asthma, and chronic obstructive 
pulmonary diseases, for inflammatory skin diseases such as psoriasis, atopic dermatitis and 
ulcerative dermatitis, inflammatory bowel diseases and osteoarthritis. 

Panel CNSJL Summary: Ag3207 This experiment further confirms expression of the 
CG55764-01 gene in the brain. Please see Panel 1.3D for discussion of potential utility of this 
gene in the central nervous system. 

Panel CNS_1.1 Summary: Ag3207 This experiment further confirms expression of 
the CG55764-01 gene in the brain. Please see Panel 1.3D for discussion of potential utility of 
this gene in the central nervous system. 
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F. CG55704-01: EPHRIN TYPE-A RECEPTOR 6 PRECURSOR 

Expression of gene CG55704-01 was assessed using the primer-probe sets Ag4155, 
Ag568, Agl486, Ag2879 and Agl302, described in Tables 12FA, 12FB, 12FC, 12FD and 
12FE. Results of the RTQ-PCRruns are shown in Tables 12FF, 12FG, 12FH, 12FI, 12FJ, and 
12FK. 



Table 12FA. Probe Name Aq4155 


Primers j Sequences 


Length 


Start Position 


Forward j5 1 -acccaccttctatggcatgta~3 1 (SEQ ID; 

|NO:128) ! 


21 


980 


Probe jTET-5'-aggccaccttcagctcctaggaatgt» j 
:|3 ' -TAMRA (SEQ ID NO: 129) 


26 


1003 


Revpre?p |5»-gggctgtttcattgatgttaaa-3' (SEQ j 
Reverse j IDNO: i30) 


22 


1033 


Table 12PB. Probe Name Aq568 


Primers | Sequences 


Length 


| Start Position 


Forward 


5 1 -agccccagaagccatcg-3 » (SEQ ID 
NO:131) j 


17 


2544 


Probe 


TET-5 1 -ttctcctcagcaagcgatgcatgga- 
3 1 -TAMRA SEQ ID NO: 132 | 


25 


| 2572 


Reverse 


5 1 -ctcccacatgacaatgccatag-3 1 (SEQ 1 
ID NO: 133) " j 


22 


! 2598 


Table 12FC. Probe Name Aql486 


Primers | Sequences 


Length ; 


Start Position 


Forward |5 1 -tcccgggaattaaaacttacat-3 • (SEQ ID 
|NO:134) 


22 


1814 


probe |TET-5 1 -cccatccctagcagtccatgaatttg- 
J3 r -TAMRA (SEQ ID NO:135) 


26 | 


1857 


Revprqp }5'-tcttgagggatcaatctccttt-3' (SEQ ID 
Reverse j N 0:136) 


22 


1884 


Table 12FD. Probe Name Aq2879 


Primers 


Sequences 


] Length 


Start Position 


Forward 


5 ! -gcagattattgctacgcaatg-3> (SEQ ID 
NO:137) 


| 21 1 


3347 


Probe 


TET-5 1 -aaacctatctaggcccatgaatggaa- 
3 1 -TAMRA (SEQ ID NO: 138) 


26 


3379 


Reverse 


S'-aggatcggatttggatttgtt-S' (SEQ ID 
NO:139) 


21 


3405 


Table 12FE. Probe Name Aql302 


Primers j Sequences 


Length 


Start Position 


Forward |5 1 -ggcagaaggagagaaatcaca-3 ■ (SEQ ID 
|NO:140) 


21 


2753 


Probe |TET~5 1 -actgacattgtcagcttccttgacaa- 
J3 ' -TAMRA (SEQ ID NO: 141) 


26 


2785 


Reverse |5^-cactgggatttcggatcagt-3 1 (SEQ ID 


20 


2811 


Table 12FF. CNS neurodeqeneration vl.O 



Tissue Name 


Rel. Exp. (%) Ag4155, 
Run 215328490 


Tissue Name 


Rel. Exp. (%) Ag4155, 
Run 215328490 


AD 1 Hippo 


21.3 


Control (Path) 3 
Temporal Ctx 


8.4 
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AD 2 Hippo 


61.1 


Control (Path) 4 
Temporal Ctx 


47.6 


AD 3 Hippo 


16.8 


AD 1 Occipital Ctx 


17.4 




O O A 


AD 2 Occipital Ctx 
(Missing) 




AD 5 hippo 


79.0 


AD 3 Occipital Ctx 


4.2 


AD 6 Hippo 


69.3 


AD 4 Occipital Ctx 


39.2 


Control 2 Hippo 


76.3 


AD 5 Occipital Ctx 


25.3 


Control 4 Hippo 


7.2 


AD 6 Occipital Ctx 


63.3 


Control (Path) 3 
Hippo 


10.0 


Control 1 Occipital 
Ctx 


4.0 


AD 1 Temporal Ctx 


16.6 


Control 2 Occipital 
Ctx 


61.6 


AD 2 Temporal Ctx 


52.9 


Control 3 Occipital 
Ctx 


18.4 


AD 3 Temporal Ctx 


6.8 


Control 4 Occipital 
Ctx 


7.9 


AD 4 Temporal Ctx 


46.7 


Control (Path) 1 
Occipital Ctx 


81.2 


AD 5 Inf Temporal 
Ctx 


100.0 


Control (Path) 2 
Occipital Ctx 


16 .3 


AD 5 SupTemporal Ctx! 


74.7 


Control (Path) 3 
Occipital Ctx 


2.8 


AD 6 Inf Temporal 
Ctx 


31.2 


Control (Path) 4 
Occipital Ctx 


18.9 


AD 6 Sup Temporal 
Ctx 


54.3 


Control 1 Parietal 
Ctx 


7.5 


Control 1 Temporal 
Ctx 


8.4 


Control 2 Parietal 
Ctx 


36.9 


Control 2 Temporal 
Ctx 


49.7 


Control 3 Parietal 
Ctx 


20.6 


Control 3 Temporal 
Ctx 


21.6 


Control (Path) 1 
Parietal Ctx 


97.9 


Control 4 Temporal 
Ctx 


15.3 


Control (Path) 2 
Parietal Ctx 


43.5 


Control (Path) 1 
Temporal Ctx 


89.5 


Control (Path) 3 
Parietal Ctx 


6.3 


Control (Path) 2 
Temporal Ctx 


55.5 


Control (Path) 4 
Parietal Ctx 


57.0 


Table 12FG. General screening panel vl.4 


Tissue Name 


Rel ; EXP 9 '£L*?£ 5S ' \ *a*e 
Run 222001153 | 


; Rel. Exp. (%) Ag4155, 
Run 222001153 


Adipose 


0.8 feenal ca. TK-10 


7.0 


Melanoma* 
Hs688(A) .T 


0.0 


Bladder 


1.1 


Melanoma* 
Hs688(B) .T 


0.0 


Gastric ca. (liver 
met.) NCI-N87 


0.2 


Melanoma* M14 


0.0 


Gastric ca. KATO III 


0.0 


Melanoma* LOXIMVI 


0.3 


Colon ca. SW-948 


0.0 


Melanoma* SK-MEL-5 


0.0 


Colon ca. SW4 80 


0.0 


Squamous cell 
carcinoma SCC-4 


0.0 


Colon ca.* (SW480 met) 
SW620 


0.0 


Testis Pool 


2.8 


Colon ca. HT29 


0.0 


Prostate ca.* (bone; 
met) PC- 3 


6.9 


Colon ca. HCT-116 


0.0 


Prostate Pool 


1.2 


Colon ca. CaCo-2 


6.7 


Placenta 


0.0 


Colon cancer tissue 


0.4 
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Uterus Pool 


2.2 


Colon ca. SW1116 


0.0 


Ovarian ca. OVCAR-3 


2.2 


Colon ca. Colo-205 


0.1 


Ovarian ca. SK-OV-3 


3.5 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR-4 


0.6 


Colon Pool 


10.8 


Ovarian ca. OVCAR-5 


13.4 


Small Intestine Pool 


7.9 


Ovarian ca. IGROV-1 


2.0 


Stomach Pool 


8.7 


Ovarian ca. OVCAR-8 


1.2 


Bone Marrow Pool 


3.8 


Ovary- 


3.8 


Fetal Heart 


0.8 


Breast ca. MCF-7 


4.4 


Heart Pool 


3.1 


Breast ca. MDA-MB- 
231 


0.0 


Lymph Node Pool 


7 . 2 


Breast ca. BT 549 


0.9 


Fetal Skeletal Muscle 


0.3 


Breast ca. T47D 


12.2 


Skeletal Muscle Pool 


0.1 


Breast ca. MDA-N 


0.0 


Spleen Pool 


0.0 


Breast Pool 


7.2 


Thymus Pool 


7.6 


Trachea 


0.6 


L-.No cancel: 
(glio/astro) U87-MG 


0.0 


Lung 


8.2 


ljno cancer 

(glio/astro) U-118-MG 


0.6 


Fetal Lung 


0.6 


LWb cancer ineuro;meuj 
SK-N-AS 


4.0 


Lung ca. NCI-N417 


2.2 


CNS cancer (astro) SF- 
539 


0.0 


Lung ca. LX-1 


0.0 


V_IMo v_.ali.l_. ex. \abLX.U/ 

SNB-75 


0.0 


Lung ca. NCI-H146 


2.4 


u!4o cancer vgxioy one- 
19 


1.2 


Lung ca. SHP-77 


33.9 


CNS cancer (glio) SF- 
295 


0 . 7 


Lung ca. A549 


0.0 


Brain (Amygdala) Pool 


22.1 


Lung ca. NCI-H526 


0.5 


Brain (cerebellum) 


12.2 


Lung ca. NCI-H23 


23 .2 


Brain (fetal) 


100.0 


Lung ca. NCI-H460 


0.0 


Brain (Hippocampus) 
Pool 


37.9 


Lung ca. HOP- 62 


0.5 j 


Cerebral Cortex Pool 


31.0 


Lung ca. NCI-H522 


0.1 


Brain (Substantia 
nigra) Pool 


21 . 2 


Liver 


0.0 


Brain (Thalamus) Pool 


40.6 


Fetal Liver 


0.3 


Brain (whole) 


28.5 


Liver ca. HepG2 f 0.0 


Spinal Cord Pool 


4.5 


Kidney Pool jj 15.1 


Adrenal Gland 


0.1 


Fetal Kidney | 2.5 


Pituitary gland Pool 


0.6 


Renal ca. 786-0 j 13.8 


Salivary Gland 


0.1 


Renal ca. A498 jj 1.2 


Thyroid (female) 

a. — .v. r !,- -v; -■»--;.-Trmn , — i — — at - "Tfrv r —-.i- 1 


1.5 


Renal ca. ACHN J 2.4 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 j 0.4 


Pancreas Pool 


7.3 



T able 12FH . Panel 1.1 



Tissue Name 


Rel. Exp. (%) Ag568, 
Run 109491840 


Tissue Name 


Rel, Exp. (%) Ag568, 
Run 109491840 


Adrenal gland 


0.1 


Renal ca. UO-31 


0.0 


Bladder 


0.2 


Renal ca. RXF 393 


0.0 


Brain (amygdala) 


!7.9 


Liver 


0.0 


Brain (cerebellum) 


49.0 


Liver (fetal) 


0.0 


Brain (hippocampus) 


48.0 


Liver ca. 

(hepatoblast) HepG2 


0.0 
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Brain (substantia 
nigra) 


17.6 


Lung 


0.0 


Brain (thalamus) 


21.9 


Lung (fetal) 


0.0 


Cerebral Cortex 


24.3 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


Brain (fetal) 


54.7 


Lung ca. {large 
cell)NCI-H460 


0 . 0 


Brain (whole) 


67.4 


Lung ca. (non- 
s.cell) NCI-H23 


4.8 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


12.8 


astrocytoma SW1783 


0.0 


Lung ca. (small 
cell) LX-1 


0 . 0 


glioma U251 


0.0 


Lung ca. (small 
cell) NCI-H69 


5.8 


glioma SF-295 


0.0 


Lung ca. (squam.) SW \ 
900 


0.5 


glioma SNB-19 


0 . 0 


Lung ca. (squam.) 
NCI-H596 


1.2 


glio/astro U87-MG 


0.0 


Lymph node 


0.0 


neuro*; met SK-N-AS 


5.5 


Spleen 


0.0 


Mammary gland 


0.0 


Thymus 


0.0 


Breast ca. BT-549 ! 


0.0 


Ovary 


1.7 


Breast ca. MDA-N 


0.1 


Ovarian ca. IGROV-1 


0.4 


Breast ca.* (pl.ef) ! 
T47D 


1.1 


Ovarian ca. OVCAR-3 


0.1 


Breast ca.* (pl.ef) 
MCF-7 " 


1.9 


Ovarian ca. OVCAR-4 


0.0 


Breast ca.* (pl.ef) j 
MDA-MB-231 j 


0.0 


Ovarian ca. OVCAR-5 


8.8 


Small intestine 


5.4 


Ovarian ca. OVCAR-8 


0.5 


Colorectal 


0.6 


Ovarian ca.* 
(ascites) SK-OV-3 


0.4 


Colon ca. HT29 j 


0.2 


Pancreas 


2.8 


Colon ca PaPn-? 1 

0010 c CaCo 2 J 


0.0 


Pancreatic ca. CAPAN 
2 


0 . 0 


Colon ca. HCT-15 


0.0 


Pituitary gland 


0.1 


Colon ca. HCT-116 


0.0 


Placenta 


0.0 


Colon ca. HCC-2998 


0.0 


Prostate 


3.6 


Colon ca. SW480 


0.0 


Prostate ca.* (bone 
met) PC- 3 


0.4 


Colon ca.* SW620 
(SW480 met) 


0.0 


Salivary gland 


0.1 


Stomach 


1.9 


Trachea 


0.1 


Gastric ca. (liver 
met) NCI-N87 


0.0 


Spinal cord 


1.5 


Heart 


0.7 


Testis 


100.0 


Skeletal muscle 
(Fetal) 


n n 
u . u 


inyiOici 


3 . 0 


Skeletal muscle 


0.0 


Uterus 


0.3 


Endothelial cells 


0.0 


Melanoma M14 


0.0 


Heart (Fetal) 


0.0 


Melanoma LOX IMVI 


0.0 


[Kidney 


0.1 


Melanoma UACC-62 


0.0 
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Kidney (fetal) 


0.2 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 


1.4 


Melanoma* (met) SK- 
MEL-5 


0.0 


Renal ca. A498 : 


0.1 


Melanoma Hs688(A).T 


0.0 


Renal ca. ACHN j 


0.0 


Melanoma* (met) 
HS688 (B) .T 


0.0 


Renal ca. TK-10 


2.6 1 







Table 12FI. Panel 2.2 



Tissue Name 


Rel. Exp. (%) 
Agl486, Run 
173949464 


Tissue Name 


PaI Svn (Sk\ 
Agl486, Run 
173949464 


Normal Colon 


3.3 \ 


Kidney Margin 
(0D04348) 


7.6 


Colon cancer (OD06064) 


3.1 \ 


Kidney malignant 
cancer (OD06204B) 


0.0 


Colon Margin (OD06064) 


1.0 


Kidney normal adjacent- 
tissue (OD06204E) 


0.0 


Colon cancer (OD06159) 


0.0 


Kidnpv Cancer 
(OD04450-01) 


0.0 


Colon Margin (OD06159) 


7.9 


Kidney Margin 
(OD04450-03) 


0.0 


Colon cancer (OD06297- 
04) 


0.0 


Kidney Cancer 8120613 


3.3 


Colon Margin (OD06297- 
015) 


100 . 0 


Kidney Margin 8120614 




CC Gr.2 ascend colon 
(OD03921) 


0 . 0 


Kidney Cancer soiujzu 




CC Margin (OD03921) 


0.0 


Kidney Margin 9010321 


0.0 


Colon cancer 
metastasis (OD06104) 


0.0 


Kidney Cancer 8120607 


Z . j 


Lung Margin (OD06104) 


1.6 


Kidney Margin 8120608 


0.0 


Colon mets to lung ; 
(OD04451-01) | 


0.0 


Normal Uterus 


40.1 


Lung Margin (OD04451- j 
02) 


5 . 1 


Uterine Cancer 064011 


11 7 


Normal Prostate 


0.0 


Normal Thyroid 


0.0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 064010 


0.0 


Prostate Margin 
(OD04410) 


18.6 


Thyroid Cancer A302152 
i 


0.0 


JNOI. Elldi. (JVaty 





Thvrni rl Maroin AT0?153 


3.0 


Ovarian cancer 


0.0 


Normal Breast 


10.0 


sjvcl l ± cxn lYia. r y in 
(OD06283-07) 


0.0 


(OD04566) 


0.0 


Ovarian Cancer 064008 


5.2 


Breast Cancer 1024 


0.0 


Ovarian cancer 
(OD06145) 


1.6 


Breast Cancer 
(OD04590-01) 


3.0 


Ovarian Margin 
(OD06145) 


17.1 


Breast Cancer Mets 
(OD04590-03) 


0.0 


Ovarian cancer 
(OD06455-03) 


4.6 


Breast Cancer 
Metastasis (OD04655- 
05) 


0.0 


Ovarian Margin 
(OD06455-07) 


3.8 


Breast Cancer 064006 


1 


Normal Lung 


2.5 


Breast Cancer 9100266 


ij 0.0 


[invasive poor diff . ! 
[lung adeno (ODO4945-01 i 


0.0 


Breast Margin 9100265 


1 
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Luna Ma rcrin ( ODf>4 q 4 5 - 
03) 


0.0 


j 

JBreast Cancer A209073 


1 " 
°-° 


Luna Malianant" Cancor 
(OD03126) 


! 0.0 




Breast Margin A2090734 


0.0 


Lung Margin (OD03126) 


0.0 


}"D c» 3 of* /-t -a n q T" 

((OD06083) 


0.0 


jjung Lancer vUD05Q14A) 


0 . 0 


jBreast cancer node 
[metastasis (OD06083) 


0 . 0 


Lung Margin (OD05014B) 


0.0 


|Normal Liver 


0.0 


Lung cancer (OD06081) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD06081) 


0.0 


Liver Cancer 1025 


0.0 


Luna Cancpr (OD04 217- 

01) 


0.0 


Liver Cancer 6004 -T 


0.0 


Luna Marain fonn42^7- 
02) 


3.7 


Liver Tissue 6004 -N 


0.0 


Oculair MpO anoms 
Metastasis 


0.0 


Liver Cancer 6005-T 


0.0 


Ocular Melanoma Margin 
(Liver) 


0 . 0 


Liver Tissue 6005-N 


0 . 0 


Melanoma Metastasis 


0.0 


Liver Cancer 064003 


0.0 


Melanoma Margin (Lung) 


0.0 


Normal Bladder 


4.3 


Normal Kidney 


°-° 


Bladder Cancer 1023 


0.0 


Kidnev Pa Wiir , "l*»a , r 
grade 2 (OD04338) 


0.0 


Bladder Cancer A3 02173 


0.0 


Kidnev Maroin 

(OD04338) j 


0.0 


Normal Stomach 


55.9 


grade ^ (OD04339) 1 


0.0 j 


Gastric Cancer 9060397 r 


0.0 


Ki dnpv Ma ra i r» 
(OD04339) 


0.0 


Stomach Margin 9060396 


13.3 


Kidnev Ca Clear rell ' 
type (OD04340) 


0.0 


Gastric Cancer 9060395 


4.8 


Kidney Margin 
(OD04340) 


3.8 


Stomach Margin 9060394| 


6.9 


Kidney Ca, Nuclear 
grade 3 (OD04348) j 


6.2 j 


Gastric Cancer 064 005 


0.0 



Table 12FJ . Panel 4. ID 



Tissue Name 


Rel. 
Exp. (%) 
Ag4155, Run 
173124973 : 


Rel. 
Exp. (%) 
Ag4155, Run 
174261191 


Tissue Name 


Rel. 
Exp.(%) 
Ag4155, Run 
173124973 


Rel. 
Exp. (%) 
Ag4155, Run 
174261191 


Secondary Thl act 


0.0 


0.0 


HUVEC IL-lbeta 


0.0 


7.4 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


0.8 


5.6 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 
I FN gamma 


0.6 


0.0 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


1 - 


20.0 


Secondary Th2 rest 


0.0 I 


0.0 


HUVEC IL- 11 




4.2 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


0.9 ; 


14.6 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


2.2 


63.7 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 0.0 


Microsvasular 


0.0 


9.8 
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Dermal EC 
TNFalpha + IL- 
lbeta 






Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 


Primary Trl rest 


0.0 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD 4 *>RG CT)4 

lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
IL-lbeta 


0.0 


11.7 


CDS lymphocyte act 


0.0 


0.0 


Astrocytes rest 


0.0 


0.0 


Secondary CD8 


0.0 


0.0 


Astrocytes 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CD8 
lymphocyte act 


n a 


a a 


KU-812 (Basophil) 
rest 


1 00 0 


0 0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 
PMA/ i onomy c i n ; 


0.0 


0.0 


2ry 

Thl/Th2/Trl_anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 
none 


0.0 


3.8 




a a 


a a 

U . U ; 


CCD1106 

(Keratinocytes) 
TNFalpha + IL- 
lbeta ! 


A A 


A A 
U . \J 


liAK cells IL-2 


0.0 


0.0 j 


Liver cirrhosis 


3.7 


100.0 


LAK cells IL-2+IL- 
12 


a a 


£ A 


isiui. — 11*2 i7 £. none 


a n 


0 . 0 


LAK cells IL-2+IFN 
gamma 


a a 


a a 


"KTfT UOQO TT. A I 


A A 
U . U 




LAK cells IL-2+ 
IL-18 


u . u 


a a 




A A 




LAK cells 
PMA/ ionomycin 


a a i 


A A 




A "2 




NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 I FN 
gamma 


0.0 


0.0 


Two Way MLR 3 day 


o.o ! 


0.0 


HPAEC none 


0.0 


0.0 


TSiro Wa^r MT.T? R ^a^/ 
iwu Way FluK. D Udy 


a a 


a a 
U . 0 


HPAEC TNF alpha + j 
IL-1 beta 


A A 


n n 

V » v 


Two Way MLR 7 day 


0.0 


0.0 


Lung fibroblast 
none 


0.3 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


o.o 


DRMP PWM 


n a 


a a 


Lung fibroblast 
IL-4 


A A 


0 8 
A . o 


PRMC PHA- 1. 

JrDl 1U Clin. AJ 




A A 
U . U 


Lung fibroblast 
IL-9 


O A 


0 . 0 


Ramos (B cell) 
none 


0 . 0 


0 . 0 


Lung fibroblast 
IL-13 


0 . 0 


o.o 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


Lung fibroblast 
I FN gamma 


0.0 


0.0 
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B lymphocytes PWM 


0.0 


0.0 


Ucilllal 1. lJJX O-U-Lcib t 

CCD1070 rest 


0.0 


0.0 


B lymphocytes 
CD40Ij and IL-4 


0.0 


\ 0.0 


Dprmal f ihrohl ach 

CCD1070 TNF alpha 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


ucj.ii tct x j. luiuuiaoL 

CCD1070 IL-1 beta 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ ionomyc in 


0.0 


0.0 


i/CI lUC* A. JLXUlUUXabt 

I FN gamma 


0.0 


0.0 


Dendritic cells 
none 


0.0 


0.0 


L/CJL UtClX 1~ lUI UJJlao L. 

IL-4 


0.0 


12.7 


Dendritic cells 
LPS 


0.0 


0.0 


Fibroblasts rest 


0.0 


0.0 


Dendritic cells 
anti-CD40 


0 . 0 


0 . 0 


Neutrophils 
TNFa+LPS 


0 . 0 


0 . 0 


Monocytes rest 


0.0 


0.0 


Neutrophils rest 


0.0 


4.1 


Monocytes LPS 


0.0 


0.0 


Colon 


2.2 


' 35.4 


Macrophages rest 


0.0 


0.0 


Lung 


1.7 


9.8 


Macrophages LPS 


0.0 


0.0 


Thymus 


0.9 


28.3 


HUVEC none 


0.0 


0,0 


Kidney 


0.7 


15.1 


HUVEC starved 


0.0 


3.5 








Table 12FK. Panel 4D 


Tissue Name 


Rel. 
Exp. (%) 
Agl302, Run 
138881940 


1 Rel. 
| Exp. (%) 
Agl486, Run 
j 162599619 


| Rel. 

1 Exp. (%) 
Tissue Name 1 _ n *f- 

jAgl302, Run 

| 138881940 


Rel. 
Exp. (%) 
Agl486, Run 
162599619 


Secondary Thl act 


0.0 j 0.0 


HUVEC IL-lbeta j 0.0 


0.0 


Secondary Th2 act 


0.0 . 


0.0 


HUVEC I FN gamma 


6.2 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 
I FN gamma 


0.0 


11.4 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


6.6 


0.0 


Secondary Th2 rest I 


0.0 


0.0 


HUVEC IL-11 


6.9 


0 . 0 


Secondary Trl rest 


0.0 j 


0.0 


Lung 

Microvascular EC 
none \ 


6.0 


15.0 


Primary Thl act 


0.0 


0.0 


Lung ! 
Microvascular EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Th2 act - 


0.0 


0.0 


Microvascular 1 
Dermal EC none 


7.0 


0.0 


Primary Trl act 


0.0 | 


i 

0.0 


Microsvasular j 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Primary Thl rest 


0.0 


0.0 


Bronchial 

epithelium j 
TNFalpha + 
ILlbeta 


0.0 


o.o ; 


Primary Th2 rest 


o.o I 


0.0 


Small airway 
epithelium none 


0.0 

, i 


0.0 


Primary Trl rest 


0.0 | 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


6.7 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 j 
lymphocyte act J 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 


0.0 


0.0 
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IL-lbeta 






CD 8 lvTTYrihnpvt"** art- 


ft ft 


A ft 


hbLiOCyCcfa IcoL 


n ft 
u . u 


ft ft 


Secondary CD 8 
lymphocyte rest 




n ft 


Astrocytes* 
lbeta 


ft 0 


0 . 0 


Secondary CD8 
lymphocyte act 


! o.o 


0.0 


rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 

DMR / t on c\vn\rr* \ n 


6.3 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


9.0 


0.0 


CCD1106 

(Keratinocytes) 
none 


0.0 


0.0 


IjAK cells rest 


0.0 


0.0 


CCD1106 

\ Aeraumocyucs / 

TNFalpha + IL- 
lbeta 


6.9 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


34.9 


27.9 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


8.2 


LAK cells IL-!?4-TPTJ 
gamma 


9.2 


0.0 


NCI-H292 none 


0.0 


0.0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


15.0 


0.0 


jNK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H292 I FN 
gamma 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 ; 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


IL-1 beta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMC PWM 


yj . u 


ft ft 


Lung fibroblast 

TUT? al-nViS* x T T 1 
AlNJ? dXpllct + XXi — X 

beta 


ft ft 


0 . 0 


PBMC PHA-L 


15.3 I 


0.0 


JjUliy J. 1JJI UUJLCtfcj L. 

IL-4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


i_) Lilly x. XUL UJJlab L. 

IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 


0.0 


U Lilly i 1JJ1 luD L 

IL-13 


0.0 


0.0 


B lymphocytes PWM ; 


0.0 | 


0.0 


T.iinn "F ■? l~>r*rVKl a Qi~ 
u Liny iijjiuuiaoL 

I FN gamma j 


0.0 


0.0 


B 1 vmoh or vt*p<? 
CD40L and IL-4 


0.0 | 


0.0 


UcXlllclX IXJJlUJJlaDL < 

CCD1070 rest 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 | 


o.o ; 


Dermal fibroblast 1 
CCD1070 TNF alpha j 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0.0 


jDermal fibroblast 
|CCD1070 IL-lbeta j 


0.0 


0.0 


Dendritic rell<? 
none ; 


0.0 


iDermal fibroblast \ 
0 . 0 J 

jIFN gamma 


0.0 


0.0 


Dendritic cells 
LPS 


0.0 


fDermal fibroblast ! 
°-° jlL-4 


0.0 


0.0 


Dendritic cells 
anti-CD40 


0.0 


0.0 JlBD Colitis 2 


100.0 


58 . 2 


Monocytes rest 


0.0 


0.0 JlBD Crohn's 


30.1 


13.3 


Monocytes LPS 


0.0 


0 . 0 jcolon 


81.8 


97.3 


Macrophages rest 


0.0 


0.0 jLung | 


0.0 


15.7 



252 



WO 02/057453 PCT/U SO 1/50331 



Macrophages LPS j 


0 


0 


I 


0.0 


jThymus 




45.7 


100.0 


HUVEC none ] 


0 


0 




0.0 


jKidney 


i 


16.0 


12.2 


HUVEC starved j 


0 


0 


J 


0.0 


::r 


L 







CNSjtteurodegeneration_yl.O Summary: Ag4155 The CG55704-01 gene encodes a 
putative ephrin receptor, and shows a significant downregulation in the AD temporal cortex 
compared to nondemented controls when CT values are analyzed by ANCOVA. The temporal 
cortex (Brodmann area 21) shows severe neurodegeneration in Alzheimer's disease, though 
not as early as the hippocampus or entorhinal cortex. It is therefore likely that this gene is 
downregulated during the process of neurodegeneration, rather than the downregulation being 
a result of neuron loss. The ephrin receptors have been implicated in axonal and synapse 
guidance. Furthermore, individuals with Alzheimer's disease (especially late-onset AD with 
apoE4 genotype) show impaired compensatory synaptogenesis and dendritic arborization. 
Therefore, this gene is an excellent small molecule target for the treatment of Alzheimer's 
disease. Please note that a second experiment with the probe and primer set Ag2879 is not 
included because the amp plot suggests that there were experimental difficulties with this run. 

References: 

Lai KO, Ip FC, Cheung J, Fu AK, Ip NY. Expression of Eph receptors in skeletal 
muscle and their localization at the neuromuscular junction. Mol Cell Neurosci 2001 
Jun;17(6):1034-47 

The participation of ephrins and Eph receptors in guiding motor axons during muscle 
innervation has been well documented, but little is known about their expression and 
functional significance in muscle at later developmental stages. Our present study investigates 
the expression and localization of Eph receptors and ephrins in skeletal muscle. Prominent 
expression of EphA4, EphA7, and ephrin- A ligands was detected in muscle during embryonic 
development. More importantly, both EphA4 and EphA7, as well as ephrin-A2, were localized 
at the neuromuscular junction (NMJ) of adult muscle. Despite their relative abundance, they 
were not localized at the synapses during embryonic stages. The concentration of EphA4, 
EphA7, and ephrin- A2 at the NMJ was observed at postnatal stages and the synaptic 
localization became prominent at later developmental stages. In addition, expression of Eph 
receptors was increased by neuregulin and after nerve injury. Furthermore, we demonstrated 
that overexpression of EphA4 led to tyrosine phosphorylation of the actin-binding protein 
cortactin and that EphA4 was coimmunoprecipitated with cortactin in muscle. Taken together, 
our findings indicate that EphA4 is associated with the actin cytoskeleton. Since actin 
cytoskeleton is critical to the formation and stability of NMJ, the present findings raise the 
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intriguing possibility that Eph receptors may have a novel role in NMJ formation and/or 
maintenance. 

Arendt T, Schindler C, Bruckner MK, Eschrich K, Bigl V, Zedlick D, Marcova L. 
Plastic neuronal remodeling is impaired in patients with Alzheimer's disease caixying 
apolipoprotein epsilon 4 allele. J Neurosci 1997 Jan 15;17(2):516-29 

A relationship between the apolipoprotein E (apoE) genotype and the risk to develop 
Alzheimer's disease has been established recently. Apolipoprotein synthesis is implicated in 
developmental processes and in neuronal repair of the adult nervous system. In the present 
study, we investigated the influence of the apolipoprotein polymorphism on the severity of 
neuronal degeneration and the extent of plastic dendritic remodeling in Alzheimer's disease. 
Changes in length and arborization of dendrites of Golgi-impregnated neurons in the basal 
nucleus of Meynert, locus coeruleus, raphe magnus nucleus, medial amygdaloid nucleus, 
pedunculopontine tegmental nucleus, and substantia nigra were analyzed after three- 
dimensional reconstruction. Patients with either one or. two apoE epsilon 4 alleles not only 
showed a more severe degeneration in all areas investigated than in patients lacking the apoE 4 
allele but also revealed significantly less plastic dendritic changes. ApoE epsilon 4 allele copy 
number, furthermore, had a significant effect on the pattern of dendritic arborization. 
Moreover, the relationship between the intensity of dendritic growth and both the extent of 
neuronal degeneration and the stage of the disease seen in patients lacking the apoE epsilon 4 
allele was very weak in the presence of one epsilon 4 allele and completely lost in patients 
homozygous for the epsilon 4 allele. The results provide direct evidence that neuronal 
reorganization is affected severely in patients with Alzheimer's disease carrying the apoE 
epsilon 4 allele. This impairment of neuronal repair might lead to a more rapid functional 
decompensation, thereby contributing to an earlier onset and more rapid progression of the 
disease. 

Feldheim DA, Vanderhaeghen P, Hansen MJ, Frisen J, Lu Q, Barbacid M, Flanagan 
JG. Topographic guidance labels in a sensory projection to the forebrain. Neuron 1998 
Dec;21(6):1303-13 

Visual connections to the mammalian forebrain are known to be patterned by neural 
activity, but it remains unknown whether the map topography of such higher sensory 
projections depends on axon guidance labels. Here, we show complementary expression and 
binding for the receptor EphA5 in mouse retina and its ligands ephrin-A2 and ephrin-A5 in 
multiple retinal targets, including the major forebrain target, the dorsal lateral geniculate 
nucleus (dLGN). These ligands can act in vitro as topographically specific repellents for 
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mammalian retinal axons and are necessary for normal dLGN mapping in vivo. The results 
suggest a general and economic modular mechanism for brain mapping whereby a projecting 
field is mapped onto multiple targets by repeated use of the same labels. They also indicate the 
nature of a coordinate system for the mapping of sensory connections to the forebrain. 

General_screening_panel_vl.4 Summary: Ag4155 The CG55704-01 gene shows a 
tissue expression profile that is highly brain-preferential, with highest expression in the fetal 
brain (CT=27.3). Please see panel CNSJSTeurodegeneration for a discussion of utility of this 
gene in the central nervous system. 

Among metabolically relevant tissues, expression of this gene is highest in stomach, 
small intestine and pancreas, with lower levels in thyroid and very low levels in pituitary, fetal 
heart and adipose. Therefore, small molecule, peptide or antibody therapeutics designed using 
this gene product may be effective in modulating the development or activity of cellular 
processes in tissues that express this gene. Alternatively, these therapeutics may be used to 
alter the activity of these organs by modifying their innervation. 

In addition, this gene is expressed at higher levels in the adult lung (CT=30.9) when 
compared to expression in the fetal lung (CT=34.8). Thus, expression of this gene could be 
used to differentiate between adult and fetal sources of lung tissue. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence, the absence of expression of this gene could potentially be used as a diagnostic marker 
for pancreatic and brain cancer. 

Panel 1.1 Summary: Ag568 Highest expression of the CG55704-01 gene is seen in 
the testis (CT=23.1). In addition, this gene is expressed at much higher levels in the testis than 
in any other samples on this panel. Thus, expression of this gene could be used as a marker of 
testis tissue. In addition, therapeutic modulation of the expression or function of this gene 
product may be beneficial in the treatment of male infertility. 

Expression of this gene among metabolically relevant tissues is highest in the small 
intestine, stomach and pancreas, with correlates well with expression in panel 1.4. Lower 
levels of expression are seen in heart, pituitary and adrenal. Therefore, small molecule, peptide 
or antibody therapeutics designed using this gene product may be effective in modulating the 
development or activity of cellular processes in tissues that express this gene. Alternatively, 
these therapeutics may be used to alter the activity of these organs by modifying their 
innervation. 
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This panel also confirms a tissue expression profile that is highly brain-preferential for 
this gene. Please see panel CNS_Neurodegeneration for a discusion of utility of this gene in 
the central nervous system. 

Overall, this gene is expressed at a low level in most of the cancer cell lines and 
normal tissues on this panel Interestingly, pancreatic and brain cancer cell lines do not express 
this gene. Hence the lack of expression of this gene can be used as a diagnostic marker for 
pancreatic and brain cancer. 

Panel L3DSummary: Ag2879 Expression of the CG55704-01 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) A second 
experiment with probe and primer set Agl486 is not included because the amp plot suggests 
that there were experimental difficulties with this run. 

Panel 2.2 Summary: Agl486 This gene is expressed at low but significant levels in 
this panel with highest expression seen in a normal colon tissue sample (CT=32.85). Single 
representatives of normal prostate, stomach, uterus and ovary samples also show higher 
expression compared to the adjacent cancer tissue. Hence, expression of this gene might be 
used as a marker to identify normal tissue from cancerous tissue in these organs. 

Panel 2D Summary: Ag2879 Expression of the CG55704-01 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4.1D Summary: Ag4155 In two experiments with the same probe and primer 
set, the CG55704-01 transcript is expressed at low but significant levels in lung 
microvasculature treated with TNF-a and IL-4 and in colon. This transcript encodes an ephrin 
type receptor homolog, that belongs to a family of proteins which may play a role in integrin 
activity. Some members of this family have been described in vascular development. The 
regulation of the expression or activity of this protein product through the application of 
antibodies or small molecules may be important in controlling vascular morphogenesis, 
angiogenesis, leukocyte extravasation, and chemotaxis . Therefore, this gene product may be 
beneficial in the treatment of cancer. In addition, the protein encoded by this gene may also be 
useful in preventing the migration and accumulation to the lung to treat inflammatory lung 
diseases such asthma, emphysema or bronchitis. 

The presence of this transcript in the colon suggests that the protein encoded by this 
gene may also play a role in the development of the colon.Therapeutics that aim to regulate the 
function of this protein may function to regulate cellular processes within these tissues. 

Please note that a third run, Run 173333201, with the same probe and primer is not 
included, because the amp plot suggests that there were experimental difficulties with this run. 
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References: 

Gu C, Park S. The EphA8 receptor regulates integrin activity through pi lOgamma 
phosphatidylinositol-3 kinase in a tyrosine kinase activity-independent manner. Mol Cell Biol 
2001 Jul;21(14):4579-97 

Recent genetic studies suggest that ephrins may function in a kinase-independent Eph 
receptor pathway. Here we report that expression of EphA8 in either NIH 3T3 or HEK293 
cells enhanced cell adhesion to fibronectin via alpha(5)beta(l)- or beta(3) integrins. 
Interestingly, a kinase-inactive EphA8 mutant also markedly promoted cell attachment to 
fibronectin in these cell lines. Using a panel of EphA8 point mutants, we have demonstrated 
that EphA8 kinase activity does not correlate with its ability to promote cell attachment to 
fibronectin. Analysis using EphA8 extracellular and intracellular domain mutants has revealed 
that enhanced cell adhesion is dependent on ephrin A binding to the extracellular domain and 
the juxtamembrane segment of the cytoplasmic domain of the receptor. EphA8-promoted 
adhesion was efficiently inhibited by wortmannin, a phosphatidylinositol 3-kinase (PI 3- 
kinase) inhibitor. Additionally, we found that EphA8 had associated PI 3-kinase activity and 
that the pi lOgamma isoform of PI 3-kinase is associated with EphA8. In vitro binding 
experiments revealed that the EphA8 juxtamembrane segment was sufficient for the formation 
of a stable complex with pi lOgamma. Similar results were obtained in assay using cells 
stripped of endogenous ephrin A ligands by treatment with preclustered ephrin A5-Fc proteins. 
In addition, a membrane-targeted lipid kinase-inactive pi lOgamma mutant was demonstrated 
to stably associate with EphA8 and suppress EphA8-promoted cell adhesion to fibronectin. 
Taken together, these results suggest the presence of a novel mechanism by which the EphA8 
receptor localizes pi lOgamma PI 3-kinase to the plasma membrane in a tyrosine kinase- 
independent fashion, thereby allowing access to lipid substrates to enable the signals required 
for integrin-mediated cell adhesion 

Adams RH, Klein R. Eph receptors and ephrin ligands. essential mediators of vascular 
development. Trends Cardiovasc Med 2000 Jul; 10(5): 183-8 

The molecular and cellular mechanisms governing vascular development are still 
poorly understood. Prominent among the intercellular signals that control the initial 
establishment of the vascular network (termed vasculogenesis) and the subsequent remodeling 
process (called angiogenesis) are soluble ligands that signal through receptor tyrosine kinases 
(RTKs). Recent reports have added cell-bound ephrin ligands and their cognate Eph RTKs to 
the list of key players in vascular development.: J Biol Chem 2001 Apr 27;276(17):13771-7 
Related Articles, Books, LinkOut 
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Adams RH, Wilkinson GA, Weiss C, Diella F, Gale NW, Deutsch U, Risau W, Klein 
R. Roles of ephrinB ligands and EphB receptors in cardiovascular development: demarcation 
of arterial/venous domains, Genes Dev 1999 Feb l;13(3):295-306 

Eph receptor tyrosine kinases and their cell-surface-bound ligands, the ephrins, 
regulate axon guidance and bundling in the developing brain, control cell migration and 
adhesion, and help patterning the embryo. Here we report that two ephrinB ligands and three 
EphB receptors are expressed in and regulate the formation of the vascular network. Mice 
lacking ephrinB2 and a proportion of double mutants deficient in EphB2 and EphB3 receptor 
signaling die in utero before embryonic day 1 1.5 (El 1 .5) because of defects in the remodeling 
of the embryonic vascular system. Our phenotypic analysis suggests complex interactions and 
multiple functions of Eph receptors and ephrins in the embryonic vasculature. Interaction 
between ephrinB2 on arteries and its EphB receptors on veins suggests a role in defining 
boundaries between arterial and venous domains. Expression of ephrinBl by arterial and 
venous endothelial cells and EphB3 by veins and some arteries indicates that endothelial cell- 
to-cell interactions between ephrins and Eph receptors are not restricted to the border between 
arteries and veins. Furthermore, expression of ephrinB2 and EphB2 in mesenchyme adjacent 
to vessels and vascular defects in ephB2/ephB3 double mutants indicate a requirement for 
ephrin-Eph signaling between endothelial cells and surrounding mesenchymal cells. Finally, 
ephrinB ligands induce capillary sprouting in vitro with a similar efficiency as angiopoietin-1 
(Angl) and vascular endothelial growth factor (VEGF), demonstrating a stimulatory role of 
ephrins in the remodeling of the developing vascular system 

Panel 4D Summary: Ag 1302/Agl486 Two experiments with two different probe 
and primer sets show low but significant expression of the CG55704-01 gene in the colon and 
thymus. This expression is in agreement with the results from Panel 4. ID. The presence of this 
transcript in the thymus, and the colon suggests that the protein encoded by this gene may play 
a role in the development of these tissues. Thus, therapeutics that aim to regulate the function 
of the protein product may act to regulate the cellular processes within these tissues. 

Please note that a third experiment with the probe and primer set Ag2879 showed 
low/undetectable expression in all the samples on this panel (CTs>35). 

G. CG55704-03: EPHRIN TYPE-A RECEPTOR 6 PRECURSOR 

Expression of gene CG55704-03 was assessed using the primer-probe sets Ag4155, 
Ag781, Ag568, Agl486, Ag2879 and Agl302, described in Tables 12GA, 12GB, 12GC, 
12GD, 12GE and 12GF. Results of the RTQ-PCR runs are shown in Tables 12GG, 12GH, 
12GI, 12GJ, 12GK, 12GL, 12GM, and 12GN. 
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Table 12GA . Probe Name Ag4155 



Primers 


oequences 


a iiengcn j 


a tare -position 


Forward 


5 1 -acccaccttctatggcatgta-3 ' (SEQ ID 


! 21 i 


983 


Probe 


TET-5 1 -aggccaccttcagctcctaggaatgt-3 ■ - 
TAMRA (SEQ ID NO: 144) 


I ? 1 


1006 


Reverse 


S'-gggctgtttcattgatgttaaa-S 1 (SEQ ID 
NO:145) 


] 22 | 


1036 


Table 12GB. Probe Name Aa781 


Primers 


Sequences 


Length 


Start Position 


Forward 


S'-aagagtaggtcagctgctcatg-S' (SEQ ID 
NO: 146) 


22 


1519 


Probe 


TET-5 » -tcttctacccgcaggtagtgccaaaa-3 1 - 
TAMRA (SEQ ID NO: 147) 


26 




Reverse 


5 ' -agaaagtctacccacggatagc-3 ' (SEQ ID 
NO: 148) 


22 


1463 


Table 12GC. Probe Name Aa568 




Primers j Sequences 


Length 


Start Position 


Forward ]5 ' ~agccccagaagccatcg-3 1 (SEQ ID j 
|NO:149) 


17 


2595 


Probe jTET-5 1 - ttctcctcagcaagcgatgcatgga-3 ' - 
JTAMRA (SEQ ID NO: 150) 1 


25 


2623 


R^ W r-«* ]5 t -ctcccacatgacaatgccatag-3 , (SEQ IDj 
averse j N0: i5l) ~ 


22 


2649 


Table 12GD. Probe Name Aal486 




Primers 


Sequences 


Length , 


Start Position 


Forward 


5 1 -tcccgggaattaaaacttacat-3 ' (SEQ ID 
NO: 152) 


22 


1865 


Probe 


TET-5 * -cccatccctagcagtccatgaatttg-3 • - 
TAMRA (SEQ ID NO: 153) 


26 


1908 


Reverse ! 


S'-tcttgagggatcaatctccttt-S' (SEQ ID 
NO:154) 


22 


1935 


Table 12GE. Probe" Name Aq2879 


Primers 


Sequences 


Length 


Start Position 


Forward 


5 1 -gcagattattgctacgcaatg-3 1 (SEQ ID 
NO:155) 


21 


3398 


Probe 


TET-5 1 -aaacctatctaggcccatgaatggaa-3 ' - 
TAMRA (SEQ ID NO: 156) 


26 


3430 


Reverse j 


5'-aggatcggatttggatttgtt-3' (SEQ ID 
KTO:157) 


21 


3456 


Table 12GF. Probe Name Aal302 


Primers j Sequences 1 


Length 


Start Position 


Forward I 5 ' -99cagaaggagagaaatcaca-3 ' (SEQ ID 
__ JNO:158) 


21 | 


2804 


Probe Jtet-s 1 -actgacattgtcagcttccttgacaa-3 » - 1 
iW ' J ~ (TAMRA (SEQ ID NO:159) 


26 


2836 


Rpverse | 5, -cactgggatttcggatcagt-3' (SEQ ID 
Reverse j NO: i 6 o) ! 


20 


2862 



Table 12GG . CNS_neurodegenerat ion_vl . 0 





Rel. 


Rel. 


Rel. 




Rel. 


Rel. 


Rel. 




Exp.(%) j 


Exp, (%) 


Exp. (%) 


Tissue 
Name 


Exp. (%) 


Exp. (%) 


Exp. (%) 


Tissue Name I 


Ag4155 / j 


Ag781, 


Ag781, 


Ag4155, 


Ag781, 


Ag781, 




Run 


Run 


Run 


Run 


Run 


Run 




215328490 ! 


225000477 


237982181 




215328490 


225000477 


237982181 
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AD 1 Hippo 


21.3 


17.8 


25.7 


Control 
(Path) 3 
Temporal 
Ctx 


8.4 


11.0 


7.6 


AD 2 Hippo 


61.1 


52.5 

_. ..... 


39.2 


Control 
(Path) 4 
Temporal 
Ctx 


47.6 


49.0 


33.2 


AD 3 Hippo 


16.8 


23.5 


13.1 


AD 1 

Occipital 
Ctx 


17.4 


8.0 


4.9 


AD 4 Hippo 


22.4 


18.4 


22.2 


AD 2 

Occipital 
Ctx 

(Missing) 


0.0 


0.0 


0.0 


AD 5 hippo 


79.0 


47.0 


46.0 


AD 3 

Occipital 
Ctx 


4.2 


2.1 


1.5 


AD 6 Hippo 


69.3 


52.9 


55.5 


AD 4 

Occipital 
Ctx 


39.2 


19.6 


19.9 


Control 2 
Hippo 


76.3 


100.0 


100.0 


AD 5 

Occipital ! 
Ctx 


25.3 


73.2 


12.8 


Control 4 
Hippo 


7.2 


7.4 


5.2 


AD 6 

Occipital 
Ctx 


63.3 


13.5 


59.0 


Control 
(Path) 3 

HipDO 


10.0 


17.1 


11.7 


Control 1 
Occipital 
Ctx 


4.0 


3 .4 


2.8 


AD 1 

Temporal 

Ctx 


16.6 | 


7.3 


5.5 


Control 2 
Occipital 
Ctx 


61.6 


46.0 


34.4 


AD 2 j 

Temporal 

Ctx 


52.9 


42.0 


27.5 


Control 3 
Occipital 
Ctx 


18.4 


4.6 


8.6 


AD 3 

Temporal 
Ctx 


6.8 


3.6 


7.2 


Control 4 
Occipital 
Ctx 


7.9 


8.0 


4.5 


AD 4 

Temporal 
Ctx 


46.7 


33 .9 


26.6 


Control 
(Path)' 1 ■: 
Occipital 
Ctx 


81.2 


65.1 


55.9 


AD 5 Inf 
Temporal 
Ctx 


100.0 


52.9 


52.5 


Control 
(Path) 2 j 
Occipital i 
Ctx 


16.3 


8.7 


6.3 


AD 5 

SupTemporal 
Ctx 


74.7 


45.4 


37.1 - 


Control 
(Path) 3 
Occipital 
Ctx ! 


2.8 


2.1 


2.6 


AD 6 Inf 
Temporal 
Ctx 


31.2 j 


14.3 


15.6 


Control 
(Path) 4 
Occipital 
Ctx 


18.9 


7.3 


4.9 


AD 6 Sup 
Temporal 
Ctx 


54.3 


26.4 


18.4 


Control 1 

Parietal 

Ctx 


7.5 


9.2 


7.7 


Control 1 

Temporal 

Ctx 


8.4 


12.4 


9.1 


Control 2 

Parietal 

Ctx 


36.9 


18.6 


20.9 


Control 2 
Temporal 


49.7 


58.2 


49.0 


Control 3 
Parietal 


20.6 


17.9 


13.4 
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Ctx 








Ctx 








Control 3 

Temporal 

Ctx 


21.6 


18.8 


15.2 


Control 
(Path) 1 
Parietal 
Ctx 


97.9 


96.6 


72.2 


Control 4 

Temporal 

Ctx 


15.3 


10.5 


9.6 


Control 
(Path) 2 
Parietal 
Ctx 


43.5 


25.0 


15.9 


(Path) 1 
Temporal 
Ctx 


89.5 


78.5 


66.4 


Control 
(Path) 3 
Parietal 
Ctx 


6.3 


2.0 


4.1 


Control 
(Path) 2 
Temporal 
Ctx 


55.5 


41.5 


33.7 


V.UULJ.UX 

(Path) 4 
Parietal 
Ctx 


57.0 


46.0 


53.2 



Table 12GH . General_screening_panel_vl .4 



A AQi ULC jncuuc 


Rel. Exp. (%) A94155, 
Run 222001153 


IJLSoUe JMoHlts 


Rel. Exp. (%) Ag4155, 
Run 222001153 


Adipose 


0.8 


Renal ca. TK-10 


7.0 


Melanoma* 

HS688 (A) .T 


0.0 


Bladder 


1.1 


Melanoma* 
Hs688fB) T 


0.0 


Gastric ca. (liver 

met- } NPT-Mft7 


0.2 


Melanoma* Ml 4 


0.0 


Gastric ca. KATO III 


0.0 


Melanoma* LOXIMVI 


0 .3 


Colon ca. SW-948 


0.0 


Melanoma* SK-MEL-5 


0.0 


Colon ca. SW480 


0.0 


Squamous cell 
carcinoma SCO- 4 


0.0 


Colon ca.* (SW480 met) 

9W690 


0.0 


Testis Pool 


2 . 8 


Prtl nn pa UTOQ 
WlUil La , illZj/ 


0 . 0 


Prostate ca.* (bone 
met) PC-3 


6.9 


Colon ca. HCT-116 


0.0 


Prostate Pool 


7.2 


Colon ca. CaCo-2 


6.7 


Placenta 


0 . 0 


Colon cancer tissue 


0 .4 


Uterus Pool 


2.2 


Colon ca. SW1116 


0.0 


Ovarian ca. OVCAR-3 


2.2 


Colon ca. Colo- 2 05 


0.1 


Ovarian ca. SK-OV-3 


3.5 


Colon ca. SW-48 


0.0 


Ovarian ca. 0VCAR-4 [ 


0.6 


Colon Pool 


10.8 


Ovarian ca. OVCAR-5 


13.4 


Small Intestine Pool 


7.9 


Ovarian ca. IGROV-lj 


2.0 


Stomach Pool 


8.7 


Ovarian ca. OVCAR-8 


1.2 


Bone Marrow Pool 


3.8 


Ovary 


3.8 


Fetal Heart 


0.8 


Breast ca. MCF-7 


4.4 ! 


Heart Pool 


3.1 


Breast ca. MDA-MB- 
231 1 


0.0 


Lymph Node Pool 


7.2 


Breast ca. BT 549 


0.9 


Fetal Skeletal Muscle 


0.3 


Breast ca. T47D 1 


12.2 


Skeletal Muscle Pool 


0.1 


Breast ca. MDA-N ! 


0.0 


Spleen Pool 


0.0 


Breast Pool 


7.2 


Thymus Pool 


7.6 


Trachea 


0.6 


CNS cancer 
(glio/astro) U87-MG 


0.0 


Lung 


8.2 


CNS cancer 

(glio/astro) U-118-MG 


0.6 


Fetal Lung 


0.6 


CNS cancer (neuro;met) 
SK-N-AS 


4.0 


Lung ca. NCI-N417 


2.2 


CNS cancer (astro) SF-; 


0.0 



261 



WO 02/057453 



PCT/US01/50331 







539 




Lung ca . LX-1 


0.0 


CNS cancer (astro) 
SNB-75 


0.0 


Lung ca. NCI-H146 


2.4 


CNS cancer (glio) SNB- 
19 


1 . 2 


Lung ca. SHP-77 


33 . 9 


CNS cancer (glio) SF- 
295 


0.7 


Lung ca. A549 


0.0 


Brain (Amygdala) Pool 


22.1 


Lung ca. NCI-H526 


0.5 


Brain (cerebellum) 


12.2 


Lung ca. NCI-H23 


23.2 


Brain (fetal) 


100.0 


Lung ca. NCI-H460 


0.0 


Brain (Hippocampus) 
Pool 


37.9 


Lung ca. HOP- 62 


0.5 


Cerebral Cortex Pool 


31.0 


Luna ca. NCI-H522 




Brain (Substantia 
nigra) Pool 


21 . 2 


Liver ! 


0.0 


Brain (Thalamus) Pool 


40.6 


Fetal Liver 


0.3 


Brain (whole) 


28.5 


Liver ca. HepG2 


0.0 


Spinal Cord Pool 


4.5 


Kidney Pool 


15.1 


Adrenal Gland 


0.1 


Fetal Kidney 


2.5 


Pituitary gland Pool 


0.6 ! 


Renal ca. 786-0 


13.8 


Salivary Gland 


0.1 


Renal ca. A498 


1.2 


Thyroid (female) 


1.5 


Renal ca. ACHN 


2.4 ! 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.4 


Pancreas Pool 


7.3 



Table 12GI. Panel 1.1 



Tissue Name 


' Rel Ryt> f%) Ao568 
Run 109491840 


i 

Tissue Name 


Rel. Exr> . f%) Aa568, 
Run 109491840 


Adrenal gland 


0.1 


[Renal ca. UO-31 


0.0 


Bladder 


0.2 


|Renal ca. RXF 393 


0.0 


Brain (amygdala) 


17.9 


|Liver 


0.0 


Brain (cerebellum) 


49.0 


[Liver (fetal) 


0.0 


Brain (hippocampus) 


48.0 


Liver ca. 

[(hepatoblast) HepG2 


0.0 


Brain (substantia 
nigra) 


17.6 


Lung 


0.0 


Brain (thalamus) 


21.9 


|Lung (fetal) 


0.0 


Cerebral Cortex 


24.3 


Lung ca. (non- 
s.cell) HOP-62 


0.0 


Brain (fetal) 


54.7 


Lung ca. (large 
!cell)NCI-H460 


0.0 


Brain (whole) 


67.4 


Lung ca. (non- 
|S.cell) NCI-H23 


4.8 


glio/astro U-118-MG 


0.0 


Lung ca. (non-s.cl) 
NCI-H522 


0.0 


astrocytoma SF-539 


0.0 


Lung ca. (non-sm. 
cell) A549 


0.0 


astrocytoma SNB-75 


0.0 


Lung ca. (s.cell 
var.) SHP-77 


12.8 


astrocytoma SW1783 


0.0 


Lung ca. (small 
cell) LX-1 


0.0 


glioma U251 


0.0 


Lung ca. (small 
cell) NCI-H69 


5.8 


glioma SF-295 


0.0 


Lung ca . ( squam . ) SW 
900 


0.5 


glioma SNB-19 


0.0 


Lung ca . ( squam . ) 
NCI-H596 


1.2 
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g-tio/astro U87-MG 




Lymph node 


0.0 


neuro*; met SK-N-AS 


ij 5.5 


(Spleen 


0.0 


Mammary gland 


0.0 


; Thymus 


0.0 


Breast ca. BT-549 


0.0 


1 Ovary 


1.7 


Breast ca. MDA-N 


0.1 


Ovarian ca. IGROV-1 


0.4 


Breast ca.* (pl.ef) 
T4 7D 


! 1.x 


Ovarian ca. OVCAR-3 


0 . 1 


Breast ca.* (pl.ef) 
MCF-7 


1 Q 


Ovarian ca. OVCAR-4 


0 . 0 


Breast ca.* (pl.ef) 
MDA-MB-231 


0.0 


Ovarian ca. OVCAR-5 


8.8 


Small intestine 


5.4 


Ovarian ca. OVCAR-8 


0.5 


Colorectal 


... 


Ovarian ca.* 
(ascites) SK-OV-3 


0.4 


Colon ca. HT29 


] 0.2 


Pancreas 


2.8 


Colon ca. CaCo-2 


j 0.0 


Pancreatic ca. CAPAN 
2 


0.0 


Colon ca. HCT-15 


J q.q 


Pituitary gland 


0.1 


Colon ca. HCT-116 


S o.o 


Placenta 


0.0 


Colon ca. HCC-2998 


j 0.0 


Prostate 


3.6 


Colon ra QWVtflf) 


U . U 


Prostate ca.* (bone 
met) PC-3 


0 .4 


Colon ca.* SW620 
(SW480 met) 


0.0 


Salivary gland 


0.1 


Stomach 


1.9 ! 


Trachea 


0.1 


Gastric ca. (liver 
met) NCI-N87 


0.0 


Spinal cord 


1.5 


Heart 


0.7 


Testis 


100.0 


Skeletal muscle 
(Fetal) 


0 . 0 jThyroid 


3 . 0 


Skeletal muscle 


- °-° i 


Uterus 


0.3 


Endothelial cells 


0.0 j 


Melanoma Ml 4 


0.0 


Heart (Fetal; j 


0.0 


Melanoma LOX IMVI 


0.0 


Kidney j 


— ii. — j 


Melanoma UACC-62 


0.0 


Kidney (fetal) j 


- °: 2 1 


Melanoma SK-MEL-28 


0.0 


Renal ca. 786-0 j 


" 1 


Melanoma* (met) SK- 
MEL-5 


0.0 


Renal ca. A498 | 


0.1' (Melanoma Hs688 (A) . T 1 


0.0 


Renal ca. ACHN j 


0 jMelanoma* (met) 
' JHS688(B) .T 


0.0 


Renal ca. TK-10 | 


2.6 | 




Table 12GJ. Panel 1.2 




Tissue Name 


Rel. Exp. (%) Ag781, j 
Run 116762951 \ 


Tissue Name 


Rel. Exp. (%) Ag781, 
Run 116762951 


Endothelial cells 


1.4 j 


Renal ca. 786-0 


2.3 


Heart (Fetal) 


0.4 


Renal ca. A498 


1.8 


Pancreas 


3.3 


Renal ca. RXF 393 


0.0 


Pancreatic ca. CAPAN 
2 


0.0 ! 


Renal ca. ACHN 


1 . 7 


Adrenal Gland 


0.4 


Renal ca. UO-31 


0.0 


Thyroid j 


7.5 


Renal ca . TK-10 


4.0 


Salivary gland 


0.7 


Liver j 


0.2 


Pituitary gland 


1.3 


Liver (fetal) 


0.0 


Brain (fetal) 


18.2 


Liver ca. 

(hepatoblast) HepG2 


0.0 
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Brain (whole) 


41.5 


Lung 


0.0 


Brain (amygdala) 


23.8 


Lung (fetal) 


0.0 


oram (cerebellum) 


17 .8 


Lung ca. (small 
cell) LX-1 


0 . 0 


Brain (hippocampus) 


34 .9 


Lung ca. (small 
cell) NCI-H69 


0 .2 


oram (thalamus) 


15 . 0 


Lung ca. (s.cell 
var.) SHP-77 


6 . 1 


cerebral Cortex 


100.0 ; 


Lung ca. (large 
cell)NCI-H460 


0 . 0 


Spinal cord 


! 2.3 


Lung ca. (non-sm. 
cell) A54 9 


0 . 0 


glio/astro U87-MG 


0.0 


Lung ca. (non- 
s.cell) NCI-H23 


5.4 


glio/astro U-118-MG 


0.0 


Lung ca. (non- 
s.cell) HOP-62 


0 . 9 


astrocytoma SW1783 


0.0 

= . , .. 


Lung ca. (non-s.cl) 
NCI-H522 


0.2 


neuro*; met SK-N-AS 


4.2 


Lung ca. (squam.) SW 
900 


1.2 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) 
NCI-H596 


0.0 


astrocytoma SNB-75 


0.0 1 


Mammary gland 


0.9 


glioma SNB-19 


0.1 1 


Breast ca.* (pl.ef) 
MCF-7 


2 . 6 


glioma U25l 


1.5 


Breast ca.* (pl.ef) ! 
MDA-MB-231 


0.0 


glioma SF-295 


V.J. : 


Breast ca.* (pi. ef) 
T47D 


0 . 5 


Heart : 


1.3 ! 


Breast ca. BT-549 


0.4 


Skeletal Muscle 




Breast ca. MDA-N 


0.0 


Bone marrow 


0 . 0 jovary 


8.3 


Thymus 


- °- 5 - \ 


Ovarian ca. OVCAR-3 


3.1 


jSpleen 


0.0 j 


Ovarian ca. OVCAR-4 \ 


0.5 


Lymph node 


0.0 j 


Ovarian ca. OVCAR-5 \ 


9.0 


Colorectal Tissue 


7.9 j 


Ovarian ca. OVCAR-8 


0.9 


Stomach 


1.9 


Ovarian ca. IGROV-1 


3.5 


Small intestine 


JOvarian ca. j 
| (ascites) SK-OV-3 


2.5 


Colon ca. SW480 


0.0 \ 


Uterus | 


2.5 


Colon ca.* SW620 
(SW480 met) 


0.0 | 


Placenta j 


0.0 


Colon ca. HT29 


0.0 \ 


Prostate 


5.7 


Colon ca. HCT-H6 


jprostate ca.* (bone | 
jmet) PC-3 


0.6 


Colon ca. CaCo-2 


1.8 jTestis 


54.0 


Colon ca. Tissue 
(0D03866) 


0.0 jMelanoma Hs688 (A) .T 


0.0 


Colon ca. HCC-2998 


[Melanoma* (met) i 
°-° jHs688(B).T 


0.2 


Gastric ca.* (liver 
met) NCI-N87 


0.4 JMelanoma UACC-62 


0 . 0 


Bladder 


2.7 jMelanoma M14 


0.0 


Trachea 


0.8 ]Melanoma LOX IMVI 1 


0.0 


Kidney 


A ^ jMelanoma* (met) SK- ] - 
°- 5 |mEL-5 


0.0 


Kidney (fetal) 


1 
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Table 12GK . Panel 2.2 



Tissue Name 


Rel. Exp. (%) 
Agl486, Run 
t 173949464 


j Tissue Name 


Rel. Exp. (%) 
Agl486, Run 
173949464 


Normal Colon 


3.3 


jKidney Margin 
J (OD04348) 


7.6 


Colon cancer (OD06064) 


3.1 


|Kidney malignant 
ijcancer (OD06204B) 


0.0 


Colon Margin (OD06064) 


1.0 


((Kidney normal adjacent 
jltissue (OD06204E) 


0.0 


Colon cancer (OD06159) 


0.0 


jKidney Cancer 
j (OD04450-01) 


0.0 


Colon Margin (OD06159) 


7.9 


1 Kidney Margin 
J (OD04450-03) 


0.0 


Colon cancer (OD06297- 


0.0 


Kidney Cancer 8120613 

1 . _ 


3.3 


coion Margin {ODQ6297- 
015) 


100.0 


1 

JKidney Margin 8120614 


0.0 


*-v- (jit./s oscena coion 
(OD03921) 


. 0.0 


JlCidney Cancer 9010320 


3.1 


CC Margin (OD03921) 


0.0 


[Kidney Margin 9010321 


0.0 


Loion cancer 
metastasis (OD06104) 


0.0 


M, , , , , ,, 

Kidney Cancer 8120607 


2.3 


jjung Margin vuuubi04/ 


1 . 6 


jKidney Margin 8120608 


0 . 0 


Colon mets to lung 
(OD04451-01) 


0.0 


Normal Uterus 


40.1 


Lung Margin (OD04451- 
02) 


5.1 


Uterine Cancer 064011 


11.7 


Normal Prostate j 


0.0 


Normal Thyroid 


0 . 0 


Prostate Cancer 
(OD04410) 


0.0 


Thyroid Cancer 064010 


0.0 


Frostace Margin 
(OD04410) ~ | 


18.6 


Thyroid Cancer A3 02152 


0.0 


Normal Ovary 


5 . 3 


Thyroid Margin A3 02153 


3 . 0 


Ovarian cancer 
(OD06283-03) | 


0.0 


Normal Breast 


10.0 


Ovarian Margin 
(OD06283-07) 


0.0 


Breast Cancer \ 
(OD04566) j 


0.0 


Ovarian Cancer 064 008 


5 ' 2 . _ i 


Breast Cancer 1024 ! 


0.0 


Ovarian cancer 
(OD06145) 


! 


Breast Cancer ; 
(OD04590-01) | 


3.0 | 


Ovarian Margin i 
(OD06145) " | 


17.1 j 


Breast Cancer Mets 
(OD04590-03) j 


0.0 | 


Ovarian cancer 
(OD06455-03) j 


4.6 


Breast Cancer 
Metastasis (OD04655- i 
05) j 


0 . 0 


Ovarian Margin 
(OD06455-07) 1 


3.8 


Breast Cancer 064006 


0.0 


Normal Lung 


2.5 J 


Breast Cancer 9100266 j 


0.0 


Invasive poor diff . j 
lung adeno (ODO4945-01 


0.0 


Breast Margin 9100265 


0.0 


Lung Margin (OD04945- ! 

03 ) 


0.0 


Breast Cancer A209073 


0.0 


Lung Malignant Cancer 
(OD03126) 


0.0 j 


Breast Margin A2090734: 


0.0 


Lung Margin (OD03126) 


0.0 ! 


Breast cancer ! 
(OD06083) 


0.0 


Lung Cancer (OD05014A) 


o.o ! 


Breast cancer node ; 
metastasis (OD06083) j 


0.0 
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Lung Margin (OD05014B) 


0.0 


Normal Liver 


0.0 


Lung cancer (OD06081) 


0.0 


Liver Cancer 1026 


0.0 


Lung Margin (OD06081) 


0.0 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04237- 
01) 


0.0 


Liver Cancer 6004-T 


0.0 


Lung Margin (OD04237- 
02) 


3.7 


Liver Tissue 6004-N 


0.0 


Ocular Melanoma 
Metastasis 


0.0 


Liver Cancer 6005 -T 


0.0 


Ocular Melanoma Margin 
(Liver) 


u . u 


iiiver lissue ouuij-r* 


U • V 


Melanoma Metastasis 


0.0 


Liver Cancer 064003 


0.0 


Melanoma Margin (Lung) 


0.0 


Normal Bladder 


4.3 


Normal Kidney 


0.0 


Bladder Cancer 1023 


0.0 


Kidney Ca, Nuclear 
grade 2 (OD04338) 


0.0 


Bladder Cancer A3 02173 


0.0 


Kidney Margin 
(OD04338) 


0.0 


Normal Stomach 


55.9 


Kidney Ca Nuclear 
grade 1/2 (OD04339) 


0.0 


Gastric Cancer 9060397 


0.0 


Kidney Margin 
(OD04339) 


o.o i 


Stomach Margin 9060396 


13.3 


Kidney Ca, Clear cell 
type (OD04340) 


0.0 


Gastric Cancer 90603 95; 


4.8 


Kidney Margin 
(OD04340) 


3.8 


Stomach Margin 9060394 


6 . 9 


Kidney Ca, Nuclear 
grade 3 (OD04348) j 


6.2 j 


Gastric Cancer 064005 j 


0.0 



Table 12GL. Panel 4. ID 



Tissue Name 


Rel. 
Exp. (%) 
Ag4155, Run 
173124973 


J Rel. 

Exp. (%) 
Ag4155, Run 
1 174261191 


Tissue Name 


Rel. 
Exp. (%) 
Ag4155, Run 
173124973 


Rel. 
Exp. (%) 
Ag4155, Run 
174261191 


Secondary Thl act 


0.0 


! o.o 


|HUVEC IL-lbeta 


0.0 


7.4 


Secondary Th2 act 


0.0 


j 0.0 


HUVEC I FN gamma 


0.8 


5.6 


Secondary Trl act 


0.0 


jHUVEC TNF alpha + 
u ] I FN gamma 


0.6 


0.0 


Secondary Thl rest 


0.0 


! 0.0 


HUVEC TNF alpha + 
IL4 


0.3 


20.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


0.3 


4.2 


Secondary Trl rest 


0.0 


0.0 \ 


Lung 

Microvascular EC 
none 


0.9 


14.6 


Primary Thl act 


0.0 


0.0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


2.2 


63.7 


Primary Th2 act 


0.0 


0.0 


Microvascular 
Dermal EC none 


0.0 


0.0 


Primary Trl act 


0.0 j 


0.0 


Microsvasular 
Dermal EC 
TNFalpha + IL- 
lbeta 


0.0 


9.8 


Primary Thl rest 


0.0 


0.0 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none \ 


0.0 


o.o 
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Primary Trl rest 


0.0 


0.0 




Small airway 
epithelium 

TKTPa 1 oh;* x T Ti— 

J.1MP Cl-l. f-lllCX T X XJ 

lbeta 


0.0 


0.0 


CD45RA CD4 


0.0 


0.0 


Coronery artery 

QMP rpcl- 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


v-Ux cjjucx. y aiLciy 
SMC TNFalpha + 
IL- lbeta 


0.0 ] 


11.7 


CD 8 lvmnhocvte act* 


0 . 0 


0 . 0 


Li. UL.y LCD J. COL* 


0.0 1 


0 . 0 


Secondary CD8 
lymphocyte rest 






Astrocytes 

XlMX" fX JLjJilCt T X XJ 

lbeta 


0 . 0 


0 . 0 


Secondar*v CD8 
lymphocyte act 


0.0 


0.0 


KIT- 812 (Basnnhil) 
rest 


100.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) 

DM A / t nnomyr 1 *4 n 


0.0 


0.0 


2ry 

Thl/Th2/Trl anti- 
CD95 CH11 


0.0 


0.0 


CCD1106 

(Keratinocytes) 
none 


0.0 


3.8 


LAK cells rest 


0.0 


0.0 


CCD1106 

/ V"ia Y*a fin nf~*"v/i"~ <=> c ^ 
\ XV C. X Cl L. j.iiuuy L. c o / 

TNFalpha + IL- 
lbeta 


0.0 


0.0 


LAIC cells IL-2 


0.0 


0.0 


Liver cirrhosis 


3.7 


100.0 


12 


0.0 


6.0 | 


NCI-H292 none 


0.0 


0.0 


gamma 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


JLJrt.IV LCXIU III 6T 

IL-18 


0.0 


0.0 


NCI-H292 IL-9 


0.0 


0.0 


xxrvrv Lciio 

PMA/ ionomycin 


0.0 


0.0 


NCI-H292 IL-13 


0.3 


12.6 


NK Cells IL-2 rest 


0.0 i 


0.0 


NCI-H292 I FN 
gamma 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 5 day 


0.0 | 


0.0 


IL-1 beta 


0.0 


0.0 


Two Way MLR 7 day \ 


0.0 


0.0 


Lung fibroblast 
none 


0.3 


0.0 


PRMP rpst" 






Lung fibroblast j 

TTvTT? alnha x TT.-1 

beta 


0 . 0 


0 . 0 


PBMC PWM 


0.0 


0.0 


XJ UXiy J- XJJJ. wUJLCtO L. 

IL-4 


0.0 


2.8 


PBMC PHA-L 


0.0 


0.0 


T.nnn ■F "1 V^TriM act" ' 
J_lUIXy JL lJJiUDJ.a O L. 

IL-9 


0.0 


0.0 


PramfiQ ( T-X npl 1 \ 

JVCtlllLJQ \ D L.CXJL y 

none 


0.0 


0.0 | 


J-iUlly L JlXjjl70I>J.cIo u 

IL-13 


0.0 


0.0 


ionomycin 


0.0 


o.o 1 


LiUng IlDlODldSU 

I FN gamma 


0.0 


0.0 


B lymphocytes PWM 


0.0 


0.0 


Ucl 11 lei x IlDlODlabl, ■ 

CCD1070 rest 


0.0 


0.0 


CD40L and IL-4 


0.0 


0.0 


Ucx llkAx x. J.JJ X OJJx ct a L. 

CCD1070 TNF alpha 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 | 


0.0 


normal -p -! V% -v- /*> V\ 1 a of" 
UCl Ufa. X i lUlULHooL j 

CCD1070 IL-1 beta j 


0.0 


0.0 


EOL-1 dbcAMP 
PMA./ ionomycin 


0.0 


0.0 


Dermal fibroblast 
I FN gamma 


0.0 


0.0 


Dendritic cells 


0.0 


0.0 


Dermal fibroblast j 


0.0 


12.7 
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none 






IL-4 






Dendritic cells 
LPS 


0.0 


0.0 


Dermal 

Fibroblasts rest 


0 . 0 


o.o 


Dendritic cells 
anti-CD40 


0.0 


0.0 


Neutrophils 
TNFa+LPS 


0.0 


0.0 


Monocytes rest 


0.0 ! 


0.0 


Neutrophils rest j 


0.0 


4.1 1 


Monocytes LPS 


0.0 1 


0.0 


Colon 


2.2 


35.4 


Macrophages rest 


0.0 i 


0.0 


Lung ! 


1.7 


9.8 


Macrophages LPS 


0.0 


0.0 


Thymus ! 


0.9 


28 .3 


HUVEC none 


0.0 


0.0 


Kidney 


0.7 


15.1 


HUVEC starved 


0.0 


3.5 









Table 12m. Panel 4D 



Tissue Name 


Rel. 
Exp. (%) 
Agl302, Run 
138881940 


Rel. 
Exp. (%) 
Agl486, Run 
162599619 


Tissue Name 


Rel . 
Exp. (%) 
Agl302, Run 
138881940 


Rel. 
Exp. (%) 
Agl486, Run 
162599619 


Secondary Thl act 


0.0 


0.0 


HUVEC IL- lbeta 


0.0 


0.0 


Secondary Th2 act 


0.0 


0.0 


HUVEC I FN gamma 


6.2 


0.0 


Secondary Trl act 


0.0 


0.0 


HUVEC TNF alpha + 
I FN gamma 


0.0 


11.4 


Secondary Thl rest 


0.0 


0.0 


HUVEC TNF alpha + 
IL4 


6.6 


0.0 


Secondary Th2 rest 


0.0 


0.0 


HUVEC IL-11 


6.9 


0.0 


Secondary Trl rest 


0.0 


0.0 


Lung 

Microvascular EC 
none 


6.0 


15.0 


Primary Thl act 


0 . 0 


0 0 


Lung 

Microvascular EC 
TNFalpha + IL- 
lbeta 


0 . 0 


0 . 0 


Primary Th2 act 


0.0 ! 


0.0 


Microvascular 
Dermal EC none j 


7.0 


0.0 


Primary Trl act 


0.0 


0.0 


Microsvasular 
Dermal EC 

TNFalpha + IL- | 
lbeta 


0.0 


0.0 


Primary Thl rest 


o.o 1 


0.0 


Bronchial 

epithelium j 
TNFalpha + j 
ILlbeta 


0.0 


0.0 


Primary Th2 rest 


0.0 


0.0 


Small airway 
epithelium none 


0.0 


0.0 ] 


Primary Trl rest 


0.0 | 


0.0 


Small airway 
epithelium 
TNFalpha + IL- 
lbeta 


6.7 


0.0 


CD45RA CD4 
lymphocyte act 


0.0 


0.0 


Cor one ry artery 
SMC rest 


0.0 


0.0 


CD45RO CD4 
lymphocyte act 


0.0 


0.0 


Coronery artery 
SMC TNFalpha + 
IL- lbeta 


0.0 


0.0 


CD 8 lymphocyte act 


0.0 j 


0.0 


Astrocytes rest 


o.o I 


o.o 


Secondary CD 8 
lymphocyte rest 


0.0 


0.0 


Astrocytes j 
TNFalpha + IL- 
lbeta 


0.0 


0.0 


Secondary CD 8 
lymphocyte act 


0.0 


0.0 


KU-812 (Basophil) 
rest 


0.0 


0.0 


CD4 lymphocyte 
none 


0.0 


0.0 


KU-812 (Basophil) ! 
PMA/ionomycin 


6.3 


o.o 
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2ry 

Thl/Th2/Trl_anti- 
CD95 CH11 


9.0 


0.0 


CCD1106 

(Keratinocytes) 
none 


0.0 


0.0 


LAK cells rest 


0.0 


0.0 


CCD1 106 

(Keratinocytes) 
TNFalpha + IL- 
Ibeta 


6.9 


0.0 


LAK cells IL-2 


0.0 


0.0 


Liver cirrhosis 


34.9 


27.9 


LAK cells IL-2+IL- 
12 


0.0 


0.0 


Lupus kidney 


0.0 


8.2 ■ 


LAK cells IL-2+IFN 
gamma 


9.2 


0.0 


NCI-H292 none 


0.0 


0 . 0 


LAK cells IL-2+ 
IL-18 


0.0 


0.0 


NCI-H292 IL-4 


0.0 


0.0 


LAK cells 
PMA/ ionomycin 


0.0 


0.0 


NCI-H292 IL-9 


15.0 


0.0 


NK Cells IL-2 rest 


0.0 


0.0 


NCI-H292 IL-13 


0.0 


0.0 


Two Way MLR 3 day 


0.0 


0.0 


NCI-H292 I FN 
gamma 


0.0 


0.0 


Two Way MLR 5 day 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


Two Way MLR 7 day 


0.0 


0.0 


HPAEC TNF alpha + 
IL-1 beta 


0.0 


0.0 


PBMC rest 


0.0 


0.0 


Lung fibroblast 
none 


0.0 


0.0 


PBMC PWM 


0.0 


0 . 0 


Lung fibroblast 
TNF alpha + IL-1 
beta 


0.0 


0.0 


PBMC PHA-L 


15.3 j 


0.0 


Lung fibroblast 
IL-4 


0.0 


0.0 


Ramos (B cell) 
none 


0.0 


0.0 


Lung fibroblast 
IL-9 


0.0 


0.0 


Ramos (B cell) 
ionomycin 


0.0 j 


0.0 


Lung fibroblast 
IL-1 3 


0.0 


0.0 


B lymphocytes PWM 


0.0 


0.0 


Lung fibroblast 
I FN gamma 


0.0 


0.0 


B lymphocytes 
CD40L and IL-4 


0.0 


0.0 


Dermal fibroblast , 
CCD1070 rest ! 


0.0 


0.0 


EOL-1 dbcAMP 


0.0 


0.0 


Dermal fibroblast [ 
CCD1070 TNF alpha 


0.0 


0.0 


EOL-1 dbcAMP 
PMA/ ionomycin 


0.0 


0.0 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.0 


0 . 0 


Dendritic cells 
none 


0.0 


0.0 


Dermal fibroblast ' 
I FN gamma 


0.0 


0.0 


Dendritic cells 
LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.0 


0 .0 


Dendritic cells 
anti-CD40 


0.0 


n n 
u . u 




100 . 0 


58.2 


Monocytes rest 


0.0 


0.0 


IBD Crohn 1 s 


30.1 


13 .3 


Monocytes LPS 


0.0 ! 


0.0 


Colon 


81.8 


97.3 


Macrophages rest 


0.0 


0.0 


Lung 


0.0 


15.7 


Macrophages LPS 


0.0 


0.0 


Thymus 


45.7 


100.0 


HUVEC none 


0.0 


0.0 


Kidney 


16.0 


12.2 


HUVEC starved 


0.0 I 


o.o j ! 







Table 12GN. Panel CNS 1 



Tissue Name 


Rel. Exp.(%) Ag781, Run 
171694577 


Tissue Name 


Rel. Exp. (%) Ag781, Run 
171694577 


BA4 Control 


36.1 


BA17 PSP 


6.2 


BA4 Control 2 


59.9 


BA17 PSP2 


11.7 
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BA4 

Alzheimer ' s2 


0.0 


Sub Nigra Control 


21.5 


BA4 Parkinson 1 s 


52.5 


Sub Nigra Control 2 


40.3 


BA4 

Parkinson ' s2 


74.2 


Sub Nigra 
Alzheimer ' s2 


25.5 


BA4 

Huntington 1 s 


| 51.8 


Sub Nigra 
Parkinson 1 s2 


26.6 


BA4 

Huntington ' s2 


7.3 


Sub Nigra 
Huntington' s 


55.1 


BA4 PQP 


3 . 3 


Sub Nigra 
Huntington' s 2 


14 . 1 


BA4 PSP2 


; 21.2 


Sub Nigra PSP2 


1.2 


BA4 Depression 


14.1 


Sub Nigra Depression 


8.4 


BA4 Depression2 


4.1 


Sub Nigra 
Depress ion2 


5.9 


BA7 Control 


21.3 


Glob Palladus 
Control 


10.5 


BA7 Control2 


41.2 


Glob Palladus 
Control 2 


22.1 


BA7 

Alzheimer 1 s2 


11.0 


Glob Palladus 
Alzheimer 1 s 


11.7 


BA7 Parkinson » s 


11.3 


Glob "Palladus 
Alzheimer' s2 


0.0 


BA7 

Parkinson' s2 


43.5 


Glob Palladus 

Parkinson 1 s 


39.8 


BA7 

Huntington 1 s 


18.6 


Glob Pal ladus 
Parkinson ' s2 


9.5 


BA7 

Huntington' s2 


10.0 


Glob Palladus PSP 


7.6 


BA7 PSP 


20.3 


Glob Palladus PSP2 


10.4 




13 . 4 


Glob Palladus 
Depression 


11 . 1 


BA7 Depression 


10.8 


Temp Pole Control 


30.6 


BA9 Control 


33 .4 


Temp Pole Control 2 


100.0 


BA9 Control 2 


78.5 


TemD Pol p 
Alzheimer' s 


1.3 


BA9 Alzheimer's 


9.4 


Teinn Pol ^ i 

Alzheimer' s2 ; 


6.7 


BA9 

Alzheimer's 2 


15.0 


Temp Pole 
Parkinson ' s 


26.8 


BA9 Parkinson's 


22.2 


Temp Pole 
Parkinson ' s2 


40.6 


BA9 

Parkinson ' s2 


25.5 


T^nrn Pol c± 

Huntington 1 s 


67.8 


BA9 

Huntington's 


34 .2 


Temp Pole PSP j 


9.2 


BA9 

Huntington 1 s2 


7.5 


Temp Pole PSP2 


11.7 


Dt\Z7 c ij rr 


14 - 7 


Temp Pole 
Depression2 


6 . .5 


BA9 PSP2 


0.0 


Cing Gyr Control ; 


27.0 


BA9 Depression j 


8.2 


Cing Gyr Control2 


23.8 


BA9 Depress ion2 


8.8 


Cing Gyr Alzheimer's 


10.4 


BA17 Control 


10.4 


Cing Gyr 
Alzheimer* s2 


9.7 


BA17 Control2 


43 .8 


Cing Gyr Parkinson • s 


21.2 


BA17 

Alzheimer 1 s2 


3.1 


Cing Gyr 

Parkinson ' s2 : 


7.8 
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BA17 

Parkinson ' s 


11 . 2 


Cing Gyr 
Huntington r s 


41 .2 


BA17 

Parkinson 1 s2 


11 . 4 


Cing Gyr 
Huntington ' s2 


23 . 7 


BA17 

Huntington *s \ 


24 . 5 


Cing Gyr PSP j 


12 . 8 


BA17 

Huntington 1 s2 


3.0 


Cing Gyr PSP2 j 


19.6 


BA17 Depression | 


0.0 


Cing Gyr Depression 


10.7 


BA17 

Depression2 


6.9 


Cing Gyr Depression2 • 


22.2 



CNS_neurodegeneration_vl.O Summary: Ag781/Ag4155 The CG55704-03 gene 
encodes a putative ephrin receptor, and shows a significant downregulation in the AD 
temporal cortex compared to nondemented controls when CT values are analyzed by 
ANCOVA. The temporal cortex (Brodmann area 21) shows severe neurodegeneration in 
Alzheimer's disease, though not as early as the hippocampus or entorhinal cortex. It is 
therefore likely that this gene is downregulated during the process of neurodegeneration, rather 
than the downregulation being a result of neuron loss. The ephrin receptors have been 
implicated in axonal and synapse guidance. Furthermore, individuals with Alzheimer's disease 
(especially late-onset AD with apoE4 genotype) show impaired compensatory synaptogenesis 
and dendritic arborization. Therefore, this gene is an excellent small molecule target for the 
treatment of Alzheimer's disease. Please note that one experiment with the probe and primer 
set Ag2879 is not included because the amp plot indicates that there were experimental 
difficulties with this run. 
References: 

Lai KO, Ip FC, Cheung J, Fu AK, Ip NY. Expression of Eph receptors in skeletal 
muscle and their localization at the neuromuscular junction. Mol Cell Neurosci 2001 
Jun;17(6):1034-47 

The participation of ephrins and Eph receptors in guiding motor axons during muscle 
innervation has been well documented, but little is known about their expression and 
functional significance in muscle at later developmental stages. Our present study investigates 
the expression and localization of Eph receptors and ephrins in skeletal muscle. Prominent 
expression of EphA4, EphA7, and ephrin- A ligands was detected in muscle during embryonic 
development. More importantly, both EphA4 and EphA7, as well as ephrin- A2, were localized 
at the neuromuscular junction (NMJ) of adult muscle. Despite their relative abundance, they 
were not localized at the synapses during embryonic stages. The concentration of EphA4, 
EphA7, and ephrin- A2 at the NMJ was observed at postnatal stages and the synaptic 
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localization became prominent at later developmental stages. In addition, expression of Eph 
receptors was increased by neuregulin and after nerve injury. Furthermore, we demonstrated 
that overexpression of EphA4 led to tyrosine phosphorylation of the actin-binding protein 
cortactin and that EphA4 was coimmunoprecipitated with cortactin in muscle. Taken together, 
our findings indicate that EphA4 is associated with the actin cytoskeleton. Since actin 
cytoskeleton is critical to the formation and stability of NMJ, the present findings raise the 
intriguing possibility that Eph receptors may have a novel role in NMJ formation and/or 
maintenance. 

Arendt T, Schindler C, Bruckner MK, Eschrich K, Bigl V, Zedlick D, Marcova L. 
Plastic neuronal remodeling is impaired in patients with Alzheimer's disease carrying 
apolipoprotein epsilon 4 allele. J Neurosci 1997 Jan 15;17(2):516-29 

A relationship between the apolipoprotein E (apoE) genotype and the risk to develop 
Alzheimer's disease has been established recently. Apolipoprotein synthesis is implicated in 
developmental processes and in neuronal repair of the adult nervous system. In the present 
study, we investigated the influence of the apolipoprotein polymorphism on the severity of 
neuronal degeneration and the extent of plastic dendritic remodeling in Alzheimer's disease. 
Changes in length and arborization of dendrites of Golgi-impregnated neurons in the basal 
nucleus of Meynert, locus coeruleus, raphe magnus nucleus, medial amygdaloid nucleus, 
pedunculopontine tegmental nucleus, and substantia nigra were analyzed after three- 
dimensional reconstruction. Patients with either one or two apoE epsilon 4 alleles not only 
showed a more severe degeneration in all areas investigated than in patients lacking the apoE 4 
allele but also revealed significantly less plastic dendritic changes. ApoE epsilon 4 allele copy 
number, furthermore, had a significant effect on the pattern of dendritic arborization. 
Moreover, the relationship between the intensity of dendritic growth and both the extent of 
neuronal degeneration and the stage of the disease seen in patients lacking the apoE epsilon 4 
allele was very weak in the presence of one epsilon 4 allele and completely lost in patients 
homozygous for the epsilon 4 allele. The results provide direct evidence that neuronal 
reorganization is affected severely in patients with Alzheimer's disease carrying the apoE 
epsilon 4 allele. This impairment of neuronal repair might lead to a more rapid functional 
decompensation, thereby contributing to an earlier onset and more rapid progression of the 
disease. 

Feldheim DA, Vanderhaeghen P, Hansen MJ, Frisen J, Lu Q, Barbacid M, Flanagan 
JG. Topographic guidance labels in a sensory projection to the forebrain. Neuron 1998 
Dec;21(6): 1303-13 
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Visual connections to the mammalian forebrain are known to be patterned by neural 
activity, but it remains unknown whether the map topography of such higher sensory 
projections depends on axon guidance labels. Here, we show complementary expression and 
binding for the receptor EphA5 in mouse retina and its ligands ephrin-A2 and ephrin-A5 in 
multiple retinal targets, including the major forebrain target, the dorsal lateral geniculate 
nucleus (dLGN). These ligands can act in vitro as topographically specific repellents for 
mammalian retinal axons and are necessary for normal dLGN mapping in vivo. The results 
suggest a general and economic modular mechanism for brain mapping whereby a projecting 
field is mapped onto multiple targets by repeated use of the same labels. They also indicate the 
nature of a coordinate system for the mapping of sensory connections to the forebrain. 

General_screeningjpanel_vl.4 Summary: Ag4155 The CG55704-03 gene shows a 
tissue expression profile that is highly brain-preferential, with highest expression in the fetal 
brain (CT=27.3). Please see panel CNS JSfeurodegeneration for a discussion of utility of this 
gene in the central nervous system. 

Among metabolically relevant tissues, expression of this gene is highest in stomach, 
small intestine and pancreas, with lower levels in thyroid and very low levels in pituitary, fetal 
heart and adipose. Therefore, small molecule, peptide or antibody therapeutics designed using 
this gene product may be effective in modulating the development or activity of cellular 
processes in tissues that express this gene. Alternatively, these therapeutics may be used to 
alter the activity of these organs by modifying their innervation. 

In addition, this gene is expressed at higher levels in the adult lung (CT=30.9) when 
compared to expression in the fetal lung (CT=34.8). Thus, expression of this gene could be 
used to differentiate between adult and fetal sources of lung tissue. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Interestingly, pancreatic and brain cancer cell lines do not express this gene. 
Hence, the absence of expression of this gene could potentially be used as a diagnostic marker 
for pancreatic and brain cancer. 

Panel 1.1 Summary: Ag568 Highest expression of the CG55704-03 gene is seen in 
the testis (CT=23.1). In addition, this gene is expressed at much higher levels in the testis than 
in any other samples on this panel. Thus, expression of this gene could be used as a marker of 
testis tissue. In addition, therapeutic modulation of the expression or function of this gene 
product may be beneficial in the treatment of male infertility. 

Expression of this gene among metabolically relevant tissues is highest in the small 
intestine, stomach and pancreas, with correlates well with expression in panel 1.4. Lower 
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levels of expression are seen in heart, pituitary and adrenal. Therefore, small molecule, peptide 
or antibody therapeutics designed using this gene product may be effective in modulating the 
development or activity of cellular processes in tissues that express this gene. Alternatively, 
these therapeutics may be used to alter the activity of these organs by modifying their 
innervation. 

This panel also confirms a tissue expression profile that is highly brain-preferential for 
this gene. Please see panel CNSJNieurodegeneration for a discusion of utility of this gene in 
the central nervous system. 

Overall, this gene is expressed at a low level in most of the cancer cell lines and 
normal tissues on this panel. Interestingly, pancreatic and brain cancer cell lines do not express 
this gene. Hence the lack of expression of this gene can be used as a diagnostic marker for 
pancreatic and brain cancer. 

Panel 1.2 Summary: Ag781 Highest expression of the CG55704-03 gene in this 
panel is seen in the cerebral cortex (CT=28.8). This panel confirms a tissue expression profile 
that is highly brain-preferential for this gene. Please see panel CNSJNeurodegeneration for a 
discusion of utility of this gene in the central nervous system. 

Among metabolically relevant tissues, expression of this gene is seen in pancreas, 
small intestine and stomach at moderate levels. This is consistent with expression in panel 1.4 
and panel 1.1. Therefore, small molecule, peptide or antibody therapeutics designed using this 
gene product may be effective in modulating the development or activity of cellular processes 
in tissues that express this gene. Alternatively, these therapeutics may be used to alter the 
activity of these organs by modifying their innervation. 

Overall, this gene is expressed at a low level in most of the cancer cell lines and 
normal tissues on this panel. Interestingly, pancreatic and brain cancer cell lines do not express 
this gene. Hence the lack of expression of this gene can be used as a diagnostic marker for 
pancreatic and brain cancer. 

Panel 1.3D Summary: Ag2879 Expression of the CG55704-03 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) A second 
experiment with probe and primer set Agl486 is not included because the amp plot suggests 
that there were experimental difficulties with this run. 

Panel 2.2 Summary: Agl486 This gene is expressed at low but significant levels in 
this panel with highest expression seen in a normal colon tissue sample (CT=32.85). Single 
representatives of normal prostate, stomach, uterus and ovary samples also show higher 
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expression compared to the adjacent cancer tissue. Hence, expression of this gene might be 
used as a marker to identify normal tissue from cancerous tissue in these organs. 

Pane! 2D Summary: Ag2879 Expression of the CG55704-03 gene is 
low/undetectable in all samples on this panel (CTs>35). (Data not shown.) 

Panel 4.1D Summary: Ag4155 In two experiments with the same probe and primer 
set, the CG55704-03 transcript is expressed at low but significant levels in lung 
microvasculature treated with TNF-a and IL-4 and in colon. This transcript encodes an ephrin 
type receptor homolog, that belongs to a family of proteins that may play a role in integrin 
activity. Some members of this family have been described in vascular development. The 
regulation of the expression or activity of this protein product through the application of 
antibodies or small molecules may be important in controlling vascular morphogenesis, 
angiogenesis, leukocyte extravasation, and chemotaxis. Therefore, this gene product may be 
beneficial in the treatment of cancer. In addition, the protein encoded by this gene may also be 
useful in preventing the migration and accumulation of leukocytes to the lung to treat 
inflammatory lung diseases such asthma, emphysema or bronchitis. 

The presence of this transcript in the colon suggests that the protein encoded by this 
gene may also play a role in the development of the colon.Therapeutics that aim to regulate the 
function of this protein may function to regulate cellular processes within these tissues. 

Please note that a third run, Run 173333201, with the same probe and primer is not 
included, because the amp plot suggests that there were experimental difficulties with this run. 

References: 

Gu C, Park S. The EphA8 receptor regulates integrin activity through pllOgamma 
phosphatidylinositol-3 kinase in a tyrosine kinase activity-independent manner. Mol Cell Biol 
2001 Jul;21(14):4579-97 

Recent genetic studies suggest that ephrins may function in a kinase-independent Eph 
receptor pathway. Here we report that expression of EphA8 in either NIH 3T3 or HEK293 
cells enhanced cell adhesion to fibronectin via alpha(5)beta(l)- or beta(3) integrins. 
Interestingly, a kinase-inactive EphA8 mutant also markedly promoted cell attachment to 
fibronectin in these cell lines. Using a panel of EphA8 point mutants, we have demonstrated 
that EphA8 kinase activity does not correlate with its ability to promote cell attachment to 
fibronectin. Analysis using EphA8 extracellular and intracellular domain mutants has revealed 
that enhanced cell adhesion is dependent on ephrin A binding to the extracellular domain and 
the juxtamembrane segment of the cytoplasmic domain of the receptor. EphA8-promoted 
adhesion was efficiently inhibited by wortmannin, a phosphatidylinositol 3-kinase (PI 3- 
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kinase) inhibitor. Additionally, we found that EphA8 had associated PI 3-kinase activity and 
that the pi lOgamma isoform of PI 3-kinase is associated with EphA8. In vitro binding 
experiments revealed that the EphA8 juxtamembrane segment was sufficient for the formation 
of a stable complex with pi lOgamma. Similar results were obtained in assay using cells 
stripped of endogenous ephrin A ligands by treatment with preclustered ephrin A5-Fc proteins. 
In addition, a membrane-targeted lipid kinase-inactive pi lOgamma mutant was demonstrated 
to stably associate with EphA8 and suppress EphA8-promoted cell adhesion to fibronectin. 
Taken together, these results suggest the presence of a novel mechanism by which the EphA8 
receptor localizes pi lOgamma PI 3-kinase to the plasma membrane in a tyrosine kinase- 
independent fashion, thereby allowing access to lipid substrates to enable the signals required 
for integrin-mediated cell adhesion 

Adams RH, Klein R. Eph receptors and ephrin ligands. essential mediators of vascular 
development. Trends Cardiovasc Med 2000 Jul; 10(5): 183-8 

The molecular and cellular mechanisms governing vascular development are still 
poorly understood. Prominent among the intercellular signals that control the initial 
establishment of the vascular network (termed vasculogenesis) and the subsequent remodeling 
process (called angiogenesis) are soluble ligands that signal through receptor tyrosine kinases 
(RTKs). Recent reports have added cell-bound ephrin ligands and their cognate Eph RTKs to 
the list of key players in vascular development.: J Biol Chem 2001 Apr 27;276(17): 13771-7 
Related Articles, Books, LinkOut 

Adams RH, Wilkinson GA, Weiss C, Diella F, Gale NW, Deutsch U, Risau W, Klein 
R. Roles of ephrinB ligands and EphB receptors in cardiovascular development: demarcation 
of arterial/venous domains, Genes Dev 1999 Feb l;13(3):295-306 

Eph receptor tyrosine kinases and their cell-surface-bound ligands, the ephrins, 
regulate axon guidance and bundling in the developing brain, control cell migration and 
adhesion, and help patterning the embryo. Here we report that two ephrinB ligands and three 
EphB receptors are expressed in and regulate the formation of the vascular network. Mice 
lacking ephrinB2 and a proportion of double mutants deficient in EphB2 and EphB3 receptor 
signaling die in utero before embryonic day 1 1.5 (El 1.5) because of defects in the remodeling 
of the embryonic vascular system. Our phenotypic analysis suggests complex interactions and 
multiple functions of Eph receptors and ephrins in the embryonic vasculature. Interaction 
between ephrinB2 on arteries and its EphB receptors on veins suggests a role in defining 
boundaries between arterial and venous domains. Expression of ephrinB 1 by arterial and 
venous endothelial cells and EphB3 by veins and some arteries indicates that endothelial cell- 
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to-cell interactions between ephrins and Eph receptors are not restricted to the border between 
arteries and veins. Furthermore, expression of ephrinB2 and EphB2 in mesenchyme adjacent 
to vessels and vascular defects in ephB2/ephB3 double mutants indicate a requirement for 
ephrin-Eph signaling between endothelial cells and surrounding mesenchymal cells. Finally, 
ephrinB ligands induce capillary sprouting in vitro with a similar efficiency as angiopoietin-1 
(Angl) and vascular endothelial growth factor (VEGF), demonstrating a stimulatory role of 
ephrins in the remodeling of the developing vascular system 

Panel 4D Summary: Ag 1302/Agl486 Two experiments with two different probe 
and primer sets show low but significant expression of the CG5 5704-03 gene in the colon and 
thymus. This expression is in agreement with the results from Panel 4. ID. The presence of this 
transcript in the thymus, and the colon suggests that the protein encoded by this gene may play 
a role in the development of these tissues. Thus, therapeutics that aim to regulate the function 
of the protein product may act to regulate the cellular processes within these tissues. 

Please note that a third experiment with the probe and primer set Ag2879 showed 
low/undetectable expression in all the samples on this panel (CTs>35). (Data not shown.) 

Panel CNSJL Summary: Ag781 This panel confirms a tissue expression profile that 
is highly brain-preferential; see panel CNS_Neurodegeneration for a discussion of utility the 
CG55704-03 gene in the central nervous system. 

H. CG95545-01/CG95545-01 and CG95545-02: Type IA membrane sushi- 
containing domain Protein 

Expression of gene CG95545-01 and variant CG95545-02 was assessed using the 
primer-probe sets Ag4000, Agl923 and Ag729, described in Tables 12HA, 12HB and 12HC. 
Results of the RTQ-PCR runs are shown in Tables 12HD, 12HE, 12HF, 12HG, 12HH and 
12HI. 

Table 12HA . Probe Name Ag4000 



Primers ;] Sequences ; 


Length 


Start Position 


Forward I 5 ' -atgcttgcagagaaggattctt-3 ' (SEQ 
flD NO: 161} 


22 


919 


Probe 


lTET-5 ■ -atacagtttcaagctgcacaggcctg- • 
|3 » -TAMRA (SEQ ID NO:162) 


26 


955 


Reverse ]5 ' -tctcttggcaatgtaattttgg-3 ' (SEQ 
JID NO:163) 


22 


996 



Table 12HB . Probe Name Agl923 



Primers 


Sequences 


Length 


Start Position 


Forward 


5 1 -ccctacaaatccatagttgcaa-3 1 (SEQ " 
ID N0:164) ' ; 


22 


482 


Probe 


TET-5 • -ttcttcccttctctttgctggcatgt- ! 
3 » -TAMRA (SEQ ID NO: 165) j 


» ! 


447 


Reverse 


5 » -gtttagacgtctgtgccacttg-3 » (SEQ ! 


' " i 


412 
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I ID NO: 166) 


_ . 


Table 12HC. Probe Name Aa729 


Primers 


| Sequences 


Length 


Start Position 


Forward 


|5 1 -ccctacaaatccatagttgcaa-3 1 (SEQ 
|lD NO: 167) 


22 


482 


Probe 


[TET-5 1 -ttcttcccttctctttgctggcatgt- 
P'-TAMRA (SEQ ID NO;168) 


26 i 


447 


Reverse 


|5 ' -gtttagacgtctgtgccacttg-3 1 (SEQ 
ID NO:169) 


22 


412 



Table 12HD . CNS_neurodegeneration__vl . 0 



Tissue Name 


Rel. Exp.{%) Ag400Q, 
Run 212391726 


Tissue Name 


Rel. Exp. (%) Ag4000, 
Run 212391726 


AD 1 Hippo 


5.3 


Control (Path) 3 
Temporal Ctx 


5.8 


AD 2 Hippo 


19.2 


Control (Path) 4 
Temporal Ctx 


44.4 


AD 3 Hippo 


4.0 


AD 1 Occipital Ctx 


11.7 


AD 4 Hippo 


6.3 


AD 2 Occipital Ctx 
(Missing) 


0.0 


AD 5 hippo 


92.7 


AD 3 Occipital Ctx 


3.4 


AD 6 Hippo 21.9 


AD 4 Occipital Ctx 


16.8 


Control 2 Hippo J 28.9 


AD 5 Occipital Ctx 


12.9 


Control 4 Hippo 


6.0 


AD 6 Occipital Ctx 


47.0 


Control (Path) 3 
Hippo 


5.2 


Control 1 Occipital 
Ctx 


3.3 


AD 1 Temporal Ctx 


8.7 


Control 2 Occipital 
Ctx 


57.0 


AD 2 Temporal Ctx 


29 : 1 ! 


Control 3 Occipital 
Ctx 


13.9 


AD 3 Temporal Ctx 


4.6 \ 


Control 4 Occipital 
Ctx 


3.5 


AD 4 Temporal Ctx 





Control (Path) 1 
Occipital Ctx 


77.9 


AD 5 Inf Temporal 
Ctx 


100 0 Jcontrol (Path) 2 
joccipital Ctx 


10.7 


AD 5 SupTemporal Ctx 


4Q 9 [Control (Path) 3 
f Joccipital Ctx 


2.3 


AD 6 Inf Temporal 
Ctx 


27 Q Control (Path) 4 
joccipital Ctx 


13.8 


AD 6 Sup Temporal 
Ctx 


. Icontrol 1 Parietal 
jCtx 


6.3 


Control 1 Temporal 
Ctx 


Q jcontrol 2 Parietal 
[Ctx 


48.3 


Control 2 Temporal 
Ctx 


Rn , Icontrol 3 Parietal 
5U ' J |Ctx 


18.7 


Control 3 Temporal 
Ctx 


19 x Control (Path) 1 
jParietal Ctx 


81.8 


Control 4 Temporal 
Ctx 


? Control (Path) 2 
tJ * ' JParietal Ctx 


19.5 


Control (Path) l 
Temporal Ctx 


74 2 Control (Path) 3 
(Parietal Ctx 


2.5 


Control (Path) 2 
Temporal Ctx 


29 7 Control (Path) 4 
JParietal Ctx 


42.0 


Table 12HE. General screeningjianel vl.4 






Rel. Exp.(%) Agl923, 
Run 216595201 
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Adipose 


12.9 


Renal ca. TK-10 


56.6 


Melanoma* 
Hs688(A) .T 


j 28.5 


Bladder 


14.8 


Melanoma* 
HS688(B) .T 


28.9 


Gastric ca. (liver 
met.) NCI-N87 


AC A 


Melanoma* Ml 4 


1.6 


Gastric ca. KATO III 


55.9 


Melanoma* LOXIMVI 


0.6 


Colon ca. SW-948 


7.6 


Melanoma* SK-MEL-5 


0.3 


Colon ca. SW480 


63.3 


Squamous cell 
carcinoma SCC-4 


3.0 


Colon ca.* (SW480 met) 
SW620 


24.5 


Testis Pool 


15.0 


Colon ca. HT29 


19.5 


Prostate ca.* (bone 
met) PC- 3 


8 . 5 


colon ca . hct-116 


± 1 . J. 


Prostate Pool 


8.8 


Colon ca. CaCo-2 


100.0 


Placenta 


38.7 


Colon cancer tissue 


28.9 


Uterus Pool 


1.9 


Colon ca. SW1116 


1.4 


Ovarian ca. OVCAR-3 


18.4 


Colon ca. Colo- 205 


7.1 


Ovarian ca. SK-OV-3 


24.8 


Colon ca. SW-48 


15.3 


Ovarian ca. OVCAR-4 


11.9 


Colon Pool 


16.6 


Ovarian ca. OVCAR-5 


26.6 


Small Intestine Pool 


7.0 


Ovarian ca. IGROV-1 


4.2 


Stomach Pool 


13.1 


Ovarian ca. OVCAR-8 


10.7 


Bone Marrow Pool 


4.9 


Ovary 


6.8 


Fetal Heart 


14.7 


Breast ca. MCF-7 


12.7 


Heart Pool 


6.3 


Breast ca. MDA-MB- 
231 




Lymph Node Pool 




Breast ca. BT 549 


24.7 


Fetal Skeletal Muscle 


9.2 


Breast ca. T47D 


38.7 


Skeletal Muscle Pool 


3.1 


Breast ca. MDA-N 


0.0 


Spleen Pool 


13.6 


Breast Pool 


14.0 


Thymus Pool 


21.3 


Trachea 


16.7 


CNS cancer 
(glio/astro) U87-MG 


31.4 


Lung 


2.2 


CNS cancer 

(glio/astro) U-118-MG 


4.1 


Fetal Lung 


59.0 


cancPT ( tiput-o 'nipt ) 
SK-N-AS 


31.9 


Lung ca. NCI -N4 17 


2.9 


539 


12.9 


Lung ca. LX-l 


22.4 


oil 0 ^uiiwvi \ no L-i. v / 

SNB-75 


14.5 


Lung ca. NCI-H146 


8.1 


CNS cancer (glio) SNB- 

19 1 


1.9 




30.8 


CNS cancer (glio) SF- 
295 


X J . 0 


Lung ca. A549 


38.7 


Brain (Amygdala) Pool 


15.1 


Lung ca. NCI-H526 


1.8 


Brain (cerebellum) 


11.3 


Lung ca. NCI-H23 j 


12.6 


Brain (fetal) 


59.0 


Lung ca. NCI-H460 


13.3 


Brain (Hippocampus) 
Pool 


19.3 


Lung ca. HOP - 6 2 


15.6 


Cerebral Cortex Pool 


16.6 




z . 0 


Brain (Substantia 
nigra) Pool 




Liver 


1.2 


Brain (Thalamus) Pool 


25.3 


Fetal Liver \ 


27.4 


Brain (whole) 


52.9 


Liver ca. HepG2 || 


25 . 7 


Spinal Cord Pool 


7.2 


Kidney Pool | 


15.2 


Adrenal Gland 


24.7 
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Fetal Kidney 




51.8 


JPituitary gland Pool j 


6.6 


Renal ca. 786-0 




7.0 


jsalivary Gland J 


10.6 


Renal ca. A498 




6.8 


jThyroid (female) j 


3.7 


Renal ca. ACHN 




17.4 


|Pancreatic ca. CAPAN2 J 


45.4 


Renal ca. UO-31 




67.4 


[pancreas Pool 


18.9 


Table 12HF. Panel 1.2 




Rel. Exp. (%) Ag729, 
Run 115216357 


Tissue Name 


1 Rel. Exp. (%) Ag729, 
\ Run 115216357 


Endothelial cells 


19.2 


Renal ca. 786-0 


1 4.7 


Heart (Fetal) 


3.0 


Renal ca. A498 


j 8.2 


Pancreas 


24 .1 


Renal ca. RXF 393 


j 13.7 


Pancreatic ca. CAPAN 
2 


6.9 


Renal ca. ACHN 


! 20.0 


Adrenal Gland 


22.4 


Renal ca. UO-31 


j 14.8 


Thyroid 


19.3 


Renal ca. TK-10 


1 4 1 5 
j * J ■ D 


Salivary gland 


19.9 


Liver 


j 9.2 


Pituitary gland 


48.3 


Liver (fetal) 


1 20 • 3 


Brain (fetal) 


49.0 


Liver ca. 

(hepatoblas t ) HepG2 


18.8 


Brain (whole) 


27.7 


Lung 


11.2 


Brain (amygdala) 




15.9 


|Lung (fetal) 


! 15.1 


Brain (cerebellum) 




6.0 




Lung ca. (small 
cell) LX-1 


»"> A ft 


Brain (hippocampus) 


16.0 




Lung ca. (small 
cell) NCI-H69 


5.3 


Brain (thalamus) 


9.5 




Lung ca. (s.cell 
var.) SHP-77 


C Q 

o . y 


v^cieijrciJL torcex 


41.2 


1 


Lung ca. (large 
cell)NCI-H460 


TO O. 


Spinal cord 


5.5 




Lung ca. (non-sm. 
cell) A549 


o a n 


glio/astro U87-MG 


23 .5 




Lung ca. (non- 
s.cell) NCI-H23 


4.0 


glio/astro U-118-MG 


1.0 




Lung ca. (non- 
s.cell) HOP-62 


20.6 


astrocytoma SW1783 


2.3 


H 


Lung ca. (non-s.cl) I 
NCI-H522 


2.2 


neuro*; met SK-N-AS 


37.1 




Lung ca. (squam.) SW \ 
900 j 


12.0 


astrocytoma SF-539 


16.6 




Lung ca . ( squam . ) 
NCI-H596 ! 


18.9 


astrocytoma SNB-75 


2.0 


jMammary gland 




glioma SNB-19 


8.4 




Breast ca.* (pl.ef) j 
MCF-7 j 


17.1 


glioma U251 


4.0 


H 


Breast ca.* (pl.ef) 
MD A- MB- 231 


43 .8 


glioma SF-295 


3.6 


Breast ca.* (pi. ef) \ 
T47D 


13.5 


Heart \ 


19.2 


Breast ca. BT-549 


4.5 


Skeletal Muscle 


11.8 


Breast ca. MDA-N j 


0.2 


Bone marrow 


10.4 


Ovary 


5.3 


Thymus 


6.5 


Ovarian ca. OVCAR-3 


19.6 


Spleen ! 


8.7 


Ovarian ca. OVCAR-4 ! 


3.2 


Lymph node 


17.2 


Ovarian ca. OVCAR-5 


37.9 


Colorectal Tissue 


3 .4 


Ovarian ca. OVCAR-8 ; 


33.0 


Stomach 


21.8 


Ovarian ca. IGROV-1 


1.5 
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Small intestine 


30.6 


Ovarian ca. 

(ascites) SK-OV-3 \ 


14.9 


Colon ca. SW480 


17.9 


Uterus 


5.8 


Colon ca.* SW620 
(SW480 met) 


49.7 


Placenta j 


72.7 


Colon ca. HT29 


17.9 


Prostate i 


11.4 


Colon ca. HCT-116 


13.2 


Prostate ca.* (bone 
met) PC- 3 


12.0 


Colon ca. CaCo-2 


100.0 


Testis 


12.0 


Colon ca. Tissue 
(OD03866) 


11.3 


Melanoma Hs688(A).T 


6.8 


Colon ca. HCC-2998 


62.0 


Melanoma* ( met ) i 
Hs688(B).T 


7.7 


Gastric ca.* (liver 
met) NCI-N87 


31 . 0 


Melanoma UACC-62 i 


0 . 1 


Bladder 


20.4 


Melanoma Ml 4 


0.2 


Trachea 


5.4 


Melanoma LOX IMVI 


0.0 


Kidney 


58.2 


Melanoma* (met) SK- 
MEL- 5 


0.0 


Kidney (fetal) 


46.3 






Table 12HG. Panel 2.2 


Tissue Name 


Rel. Exp. (%) 
Agl923, Run 
174285446 


Tissue Name 


Rel. Exp. (%) 
Agl923 7 Run 
174285446 


Normal Colon 


17 . 3 


Kidney Margin 
(OD04348) 


100 .0 


Colon cancer (OD06064) 


21 . 5 


Kidney malignant 
cancer (OD06204B) 


5 . 6 


Colon Margin (OD06064) 


18.3 | 


Kidney normal adjacent 
tissue (OD06204E) 


17.9 


Colon cancer (OD06159) 


5.0 


Kidney Cancer 
(OD04450-01) 


41.8 


Colon Margin (OD06159) 


19.1 ! 


Kidney Margin 
(OD04450-03) 


25.2 


Colon cancer (OD06297- 
04) 


15.6 ; 


Kidney Cancer 8120613 


15.2 


Colon Margin (OD06297- 
015) 


1 1 


Kidney Margin 8120614 


12.8 


CC Gr.2 ascend colon 
(OD03921) 


1 9 - 4 


Kidney Cancer 9010320 


6.9 


CC Margin (OD03921) 


9.7 j 


Kidney Margin 9010321 


8.2 


Colon cancer 
metastasis (OD06104) 


-... io -r 1 


Kidney Cancer 8120607 


18.2 


Lung Margin (OD06104) 


17.2 


Kidney Margin 8120608 


14.6 


Colon mets to lung 
(OD04451-01) 


i 


Normal Uterus 


29.1 


Lung Margin (OD04451- 
02) \ 


21.6 


Uterine Cancer 064011 


11.5 


Normal Prostate 


>-7 1 


Normal Thyroid 


2.3 


Prostate Cancer 
(0004410) 


2.3 


Thyroid Cancer 064010 


12.5 


Prostate Margin 
(OD04410) j 


8.4 ! 


Thyroid Cancer A302152 


20.4 


Normal Ovary | 


7.9 jThyroid Margin A302153 


1.0 


Ovarian cancer j 
(OD06283-03) 


9.0 jNormal Breast 


26.6 


Ovarian Margin i 
(OD06283-07) j 


a tereast Cancer 
J(0D04566) 


2.0 
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Ovarian Cancer 064008 


7.2 


1 Breast Cancer 1024 


20.9 


Ovarian cancer 
(OD06145) 


6.0 


: ju *w ci d L- \>mi w -i- 

(OD04590-01) 


18.2 


Ovarian Margin 
(OD06145) 


13.5 


Breast Cancer Mets 

(OD04590-01) 


12.5 


Ovarian cancer 
(OD06455-03) 


4 . 0 


Breast Cancer 
Metastasis (OD04655- 
05) 


6 . 3 


Ovarian Margin 
(OD06455-07) 


7.9 


Breast Cancer 064006 


8.7 


Normal Lung 


9.7 


Breast Cancer 9100266 


11.0 


Invasive poor diff . 
lung adeno (ODO4945-01 


19.6 


Breast Margin 9100265 


23.5 


Lung Margin (OD04945- 
03) 


26.2 


Breast Cancer A209073 


6.1 


Lung Malignant Cancer 
(OD03126) 


8.5 


Breast Margin A2090734 


9.2 


Lung Margin (OD03126) 


7.9 


(OD06083) 


20.2 




12 . 3 


Breast cancer node 
metastasis (OD06083) 


11 . 7 


Lung Margin (OD05014B) 


45.1 


Normal Liver 


5.3 


Lung cancer (OD06081) 


13.6 


Liver Cancer 1026 


5.5 


Lung Margin (OD06081) 


8.7 


Liver Cancer 1025 


15.4 


Lung Cancer (OD04237- 
01) 


2.8 , 


Liver Cancer 6004 -T 


11.0 


Lung Margin (OD04237- i 
02) 


18.7 1 


Liver Tissue 6004-N 


5.4 


Ocular Melanoma 
Metastasis 


11.4 ; 


Liver Cancer 6005-T 


12.4 


Ocular Melanoma Margin 
(Liver) j 


7.4 


Liver Tissue 6005-N 


19 . 8 


Melanoma Metastasis 


6.5 j 


Liver Cancer 064003 


4.7 


Melanoma Margin (Lung) J 26.1 


Normal Bladder ! 


4.3 


Normal Kidney j 


17.9 


Bladder Cancer 1023 


6.3 


Kidney Ca, Nuclear ] 
grade 2 (OD04338) j 


33 .9 


Bladder Cancer A3 02173 


6.7 


Kidney Margin 

(OD04338) j 


14 . 8 j 


Normal Stomach 


36.3 


Kidney Ca Nuclear 
grade 1/2 (OD04339) J 


72.2 


Gastric Cancer 9060397; 


5.2 


Kidney Margin 
(OD04339) 


17.9 


Stomach Margin 9060396| 

„ _ n . . r . \ 


20.4 


Kidney Ca, Clear cell 


2.5 


Gastric Cancer 9060395; 


9.2 


Kidney Margin 
(OD04340) 


22.4 i 


Stomach Margin 9060394! 


14 .9 


Kidney Ca, Nuclear j 
grade 3 (OD04348) ; 


6.3 ; 


Gastric Cancer 064005 ■ 


6.7 



Table 12HH. Panel 4. ID 



Tissue Name 


Rel. Exp. (%) 
Ag4000, Run 
171492105 


Tissue Name 


Rel. Exp. (%) 
Ag4000, Run 
171492105 


Secondary Thl act 


27.0 


HUVEC IL-lbeta 


25.3 


Secondary Th2 act 


44 .1 


HUVEC I FN gamma 


36.3 


Secondary Trl act 


34.9 


HUVEC TNF alpha + I FN 
gamma 


26 .4 


Secondary Thl rest 


15.9 


HUVEC TNF alpha + IL4 


22.2 
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Secondary Th2 rest 


25.0 


HUVEC IL-11 


19.3 


Secondary Trl rest 


21.3 


Luna Microvascular EC 

none 


63.7 


Primary Thl act 


8.4 


jJUiiy I'liLiuvaouuiai ijn- 

TNFalpha + IL-lbeta 1 


34.6 


Primary Th2 act 


13.6 


Microvascular Dermal EC i 
none 


18.0 


Primary Trl act 


10.9 


Microsvasular Dermal EC 

TNFalpha + IL-lbeta 


14.0 


Primary Thl rest 


11.6 


Bronchial pni thulium 
TNFalpha + ILlbeta 


8.2 


Primary Th2 rest 


14.1 


Small airway epithelium 
none 


11.5 


Primary Trl rest 


13.7 


Small ai rwav eni t"hplium 
TNFalpha + IL-lbeta 


14.1 


CD45RA CD4 lvmDhocvte 
act 


19.2 


Coronery artery SMC rest 


15.7 


CD45RO CD4 lymphocyte 
act 


10.4 


Coronery artery SMC 
TNFalpha + IL-lbeta 


15.7 


CD 8 lymphocyte act 


12.4 


Astrocytes rest 


17.3 


Secondary OD8 
lymphocyte rest 


9.7 


A^hrnrvhpt? TNFal tVha + TL- ! 

noi.iv/v<y v^co xxhx uipiiu » x. xx 

lbeta 


17.2 


Secondarv CDS 
lymphocyte act 


13.7 


KU-812 (Basophil) rest 


46.7 


CD4 lymphocyte none 


8.0 


KIT- fl 1 9 / Ra qnnh i 1 ) 

PMA/ i onomy c i n 


100.0 


2rv Thl/Th2/Trl anti- 

J X 1LX. / XllJL/ X X. X. CHI J. 

CD 9 5 CH11 


31.9 


V— v^xj x. x. \j v \i\.ciaL±iiuuy Leo/ 

none 


9.1 


JjAK ceils rest 


17 . 3 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


6 . D 


LAK cells IL-2 


14.3 


Liver cirrhosis 


4.4 


LAK cells IL-2+IL-12 


15.2 


NCI-H292 none 


20.9 


LAK cells IL-2+IFN 
gamma 


13.7 


NCI-H292 IL-4 


33 .2 


LAK cells IL-2+ IL-18 


14.0 


NCI-H292 IL-9 


31.9 


LAK cells 
PMA/ ionomy c i n 


14 . 1 


NCI-H292 IL-13 


"J C Q 

Jb . y 


NIC Cells IL-2 rest 


67.4 j 


NCI-H292 I FN gamma 


26.6 


Two Way MLR 3 day 


18.6 


HPAEC none 


27.5 


Two Way MLR 5 day 


15.2 


HPAEC TNF alpha + IL-1 
beta 


34.4 


Two Way MLR 7 day 


17.6 


Lung fibroblast none 


33.4 


pbwl rest 


27.9 


Lung fibroblast TNF alpha 
+ IL-1 beta 


.4 O • D 


PBMC PWM 


21.5 


Lung fibroblast IL-4 


23.3 


PBMC PHA-L 


12.7 


Lung fibroblast IL-9 


30.1 


Ramos (B cell) none 


0.2 


Lung fibroblast IL-13 


28.3 


Ramos (B cell) 
ionomycin 


0.3 I 


Lung fibroblast I FN gamma 


33.9 


B lymphocytes PWM 


7.9 


Dprmal -f t Hrobl a q t- CCD1 070 
we x. ma x. j. jlxjj- uuxctb L. ^vuiu ' 

rest 


27.2 


r lvmt)hocvfceR cn4 0T» 
and IL-4 


7.9 


Tiprmal ^-i HroM CCD1 070 

TNF alpha 


66.0 


EOL-1 dbcAMP 


32.5 


Dermal fibroblast CCD1070 
IL-1 beta 


16.7 


EOL-1 dbcAMP 
PMA/ ionomycin 


17.6 


Dermal fibroblast I FN 
gamma 


21.9 


Dendritic cells none | 


34.4 


Dermal fibroblast IL-4 


28.7 
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Dendritic cells LPS 


40.9 


Dermal Fibroblasts rest 


26.6 


Dendritic cells anti- 
CD40 


67.8 ,! 


Npii t "rnnhi 1 e? TNFa+IjPS 


8.7 


Monocytes rest 


62.4 


Neutrophils rest 


21.9 


Monocytes LPS 


78.5 


Colon 


7.5 


Macrophages rest 


45.4 


Lung 


39.8 


Macrophages LPS 


i3.2 ; 


Thymus 


26.8 


huvec none 


22.4 


Kidney 


40.3 


HUVEC starved 


33.4 






Table 12HI. Panel 4D 




Tissue Name 


] Rel. Exp. (%) 
j Agl923, Run 
j 158535645 




Tissue Name 


Rel. Exp. (%) 
Agl923, Run 

1 coco cfiii: 


Secondary Thl act 


j 14.3 


i 


HUVEC IL-lbeta 


20.2 


Secondary Th2 act 


24 - 7 i 


HUVEC IFN gamma 


35.6 


Secondary Trl act 


27.5 


HUVEC TNF alpha + IFN 
gamma 


20 . 4 


Secondary Thl rest 


11.0 




HUVEC TNF alpha + IL4 


22.1 


Secondary Th2 rest 


16.4 




HUVEC IL-11 


18.7 


Secondary Trl rest 


12.3 




Lung Microvascular EC 
none 


26 .6 


Primary Thl act 


8.4 


1 


Lung Microvascular EC 
TNFalpha + IL-lbeta 


20.9 


Primary Th2 act 


11.6 


1 


Microvascular Dermal EC 
none 


22.4 


Primary Trl act 


10.2 




Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


18.9 


Primary Thl rest 


53 . 2 


j 


Bronchial epithelium 
TNFalpha + ILlbeta 


5.1 


Primary Th2 rest 


30.1 


1 


Small airway epithelium 
none 


6.7 


Primary Trl rest 


13.4 


jsmall airway epithelium 
•(TNFalpha + IL-lbeta 


20.6 


CD45RA CD4 lymphocyte 
act 


10.5 


jcoronery artery SMC rest ! 


18 . 7 


CD45RO CD4 lymphocyte 
act 


17.3 




Coronery artery SMC 
TNFalpha + IL-lbeta 


7.9 


CD8 lymphocyte act 


6.3 


jAstrocytes rest 


26.8 


Secondary CDS 
lymphocyte rest 


9.8 


^Astrocytes TNFalpha + IL- 
[lbeta 


20.4 


Secondary CD 8 
lymphocyte act 


25.0 


jlCU-812 (Basophil) rest 


43.5 


CD4 lymphocyte none 


7.9 


lKU-812 (Basophil) 
JPMA/ ionomyc in 


100.0 


2ry Thl/Th2/Trl anti- j 
CD95 CH11 


25.2 


]CCD1106 (Keratinocytes) j 
(none 


4.5 


LAK cells rest 


17.4 


|CCD1 106 ( Kera t inocy t e s ) 
jTNFalpha + IL-lbeta 


2.2 


LAK cells IL-2 


15.0 


fLiver cirrhosis j 


3.9 


LAK cells IL-2+IL-12 


14.4 


;|Lupus kidney 


3.1 


LAK cells IL-2+IFN 
gamma 


20.2 


|nci-H292 none 


33.9 


LAK cells IL-2+ IL-18 


25.7 


]NCI-H292 IL-4 


51.1 


LAK cells 
PMA/ ionomyc i n 


11.9 


|nCI-H292 IL-9 


36.3 


NK Cells IL-2 rest 


38.4 


|NCI-H292 IL-13 


26.6 


Two Way MLR 3 day 


13.4 


|NCI-H292 IFN gamma 


21.3 
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Two Way MLR 5 day 


r s.s ^ 


HPAEC none 


18.7 


iwo way MLR 7 day 


| 8.7 


HPAEC TNF alpha + IL-1 
beta 


16 .7 


PBMC rest 


18.4 


Lung fibroblast none 


18.3 


PBMC PWM 


27.2 


Lung fibroblast TNF alpha 
+ IL-1 beta 


13.4 


PBMC PHA-L 


11.9 


Lung fibroblast IL-4 


35.4 


Ramos (B cell) none 


0.7 


Lung fibroblast IL-9 


18.3 


Ramos (B cell) 
ionomycin 


1.1 ' 


Lung fibroblast IL-13 


22.1 


B lymphocytes PWM 


23.0 | 


Lung fibroblast I FN gamma 


29.3 


B lymphocytes CD40Ii 
and IL-4 


6.8 


Dermal fibroblast CCD1070 
rest 


20.3 


EOI4-1 abcAMP 


17. 7 


Dermal fibroblast CCD1070 
TNF alpha 


64.6 


EOIi-1 dbcAMP 
PMA/ ionomycin 


20.6 ! 


Dermal fibroblast CCD1070 
IL-1 beta 


18.0 


Dendritic cells none 


25 . 7 


Dermal fibroblast I FN 
gamma 


17.4 


Dendritic cells LPS 


36.6 


Dermal fibroblast IL-4 


19.2 


Dendritic cells anti- 
CD40 


33 .0 


IBD Colitis 2 


0.5 


Monocytes rest 


63.3 


IBD Crohn's 


0.0 


Monocytes LPS 


21.3 


Colon 


10.8 


Macrophages rest 


41.5 


Lung 


21.5 


Macrophages LPS 


16.2 | 


Thymus 


34.4 


HUVEC none j 


3.0 


Kidney 


27.5 


HUVEC starved j 


57 - 8 ! 





CNS_neurodegeneration_vl.O Summary: Ag4000 The CG95545-01 gene encodes a 
novel membrane receptor, and shows a significant downregulation in the AD temporal cortex 
compared to nondemented controls when CT values are analyzed by ANCOVA. The temporal 
cortex (Brodman area 21) shows severe neurodegeneration in Alzheimer's disease, though not 
as early as the hippocampus or entorhinal cortex.Thus, it is likely that this gene is 
downregulated during the process of neurodegeneration rather than the downregulation being a 
result of neuron loss. Levels in the brain are also moderate to high as determined by panels 1.2 
and General JScreening_l .4. Thus this gene is an excellent small molecule target for the 
treatment of Alzheimer's disease. 

General screening panel vl. 4 Summary: Agl923 The CG95545-01 gene is 
ubiquitously expressed in the cancer cell lines used on this panel as well as the normal tissues. 
The highest level of expression is in the colon cancer CaCo-2 cell line (CT=27.3). This 
widespread expression suggests that the protein encoded by this gene is potentially useful for 
cell growth and survival. 

This panel further confirms the expression of this gene in the CNS. See panel 
CNS__Neurodegeneration for a discussion of utility of this gene in the central nervous system. 
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Among metabolic tissues, highest expression of this gene is in the placenta and 
pancreas. Lower levels of expression are seen in adrenal, adipose, pituitary, thyroid, small 
intestine, stomach, fetal skeletal muscle, fetal liver, fetal kidney, fetal heart, heart, skeletal 
muscle, liver and kidney. Thus, peptide and antibody therapeutics using this gene product may 
also be used to modulate the development and/or physiological activities in these tissues. 

Furthermore, higher levels of expression in the fetal liver and lung (CTs=28-29) when 
compared to expression in the adult liver and lung (CTs=32-33) suggest that expression of this 
gene could be used to differentiate between adult and fetal sources of these tissues. In addition, 
the higher levels of expression in the fetal tissues suggests that the protein encoded by this 
gene may be involved in the development of the liver and lung and thus may be useful in 
treatment of diseases of these organs in the adult. 

Panel 1.2 Summary: Ag729 The CG95545-01 gene is ubiquitously expressed in the 
cancer cell lines used on this panel as well as the normal tissues. The highest level of 
expression is in the CaCo-2 cell line (CT=24). Both of these observations are in excellent 
agreeement with the results from General_screening_panel_vl.4. This expression profile 
suggests that expression of this gene is potentially useful for cell growth and survival. 

Among metabolically relevant tissues, highest expression is seen in the placenta, 
followed by the kidney, fetal kidney, pituitary, pancreas, small intestine, stomach and thyroid. 
Relatively high levels of expression according to the CT value are also seen in heart, skeletal 
muscle, liver and fetal liver. Thus, peptide and antibody therapeutics using this gene product 
may also be used to modulate the development and/or physiological activities in these tissues. 

This panel also confirms the expression of this gene in the CNS. See panel 
CNS JSfeurodegeneration for a discussion of utility of this gene in the central nervous system. 

Panel 2.2 Summary: Agl923 The CG95545-01 gene is expressed at a low level in all 
normal and tumor samples on this panel. The highest level of expression is seen in a sample of 
normal adjacent kidney CT=29.6). A distinct difference is seen in gastric cancer where normal 
tissues express it at a slightly higher level than gastric tumors. Thus, expression of this gene 
could potentially be used as a marker for gastric tumors. 

Panel 4.1D Summary: Ag 4000 The highest expression of the CG95545-01 transcript 
is found in Ku-812 after treatment with PMA and ionomycin(CT==27.4), a condition that 
stimulates the release of mediators such as histamine and proteases that are responsible for the 
symptomatology of diverse atopic diseases. This transcript is also expressed in a wide range of 
cells that participate in the immune response (monocytes, T, B and NK cells)and inflammatory 
processes (dermal and lung fibroblasts). Therefore, modulation of the expression or activity of 
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the protein encoded by this transcript through the application of antibodies or peptides 
therapeutics may be beneficial for the treatment of lung inflammatory diseases such as asthma, 
and chronic obstructive pulmonary diseases, inflammatory skin diseases such as psoriasis, 
atopic dermatitis, ulcerative dermatitis, ulcerative colitis and autoimmune diseases such as 
Crohn's disease, lupus erythematosus, rheumatoid arthritis and osteoarthritis. 

Panel 4D Summary: Ag4000 Expression of the CG95545-01 transcript is ubiquitous 
among the samples on this panel. Please see Panel 4. ID for discussion of utility of this gene in 
the immune/inflammatory response. 

I. CG55746-01 and CG55746_05: Butyrophilin-like Protein 
Expression of gene CG55746-01 and variant CG55746_05 was assessed using the 
primer-probe set Ag2361, described in Table 12IA. Results of the RTQ-PCR runs are shown 
in Tables 12IB, 12IC and 121D. 



Table 12IA . Probe Name Ag2361 



Primers 


Sequences 


Length 


Start Position 


Forward > 


5 1 -acaccgtgaaagagccactt-3 1 (SEQ 
ID NO:170) 


20 


222 


Probe 


TET-5 » -cctagggaaggcctcgttccaca- 
3 1 -TAMRA (SEQ ID NO: 171) 


23 


261 


Reverse 


5 » -ccctcacttggacttgaggta-3 • (SEQ 
ID NO: 172) 


21 


284 



Table 12 IB. Panel 1.3D 



Tissue Name 


Rel. Exp. (%) 
Ag2361, Run 
156815394 


Tissue Name 


Rel. Exp. (%) 
Ag2361, Run 
156815394 


Liver adenocarcinoma 


3.0 


Kidney (fetal) 


0.5 


Pancreas 


0.5 


Renal ca. 786-0 


1.8 


Pancreatic ca. CAPAN 2 


0.0 jRenal ca. A498 


19.5 


Adrenal gland 


2.9 jRenal ca. RXF 393 


1.3 


Thyroid 


3.1 jRenal ca. ACHN 


1.1 


Salivary gland 


2.8 jRenal ca. UO-31 


26.1 


Pituitary gland 


0.8 jRenal ca. TK-10 


0.1 


Brain (fetal) 


1 . 0 jLiver 


2.2 


Brain (whole) 


1.7 (Liver (fetal) 


3.6 


Brain (amygdala) 


2 q jLiver ca. 

J (hepatoblast ) HepG2 


0.0 


Brain (cerebellum) 


0 . 3 ]Lung 


33.0 


Brain (hippocampus) 


5.6 jLung (fetal) 


1.2 


Brain (substantia 
nigra) j 


- - jLung ca. (small 

jcell) LX-1 ! 


0.0 


Brain (thalamus) 1 


1 1 jLung ca. (small 
jcell) NCI-H69 


0.3 


Cerebral Cortex i 


3 7 jLung ca. (s.cell 
jvar . ) SHP-77 


0.3 


Spinal cord 


2 9 jLung ca. (large 
jcell) NCI -H460 


3.7 


glio/astro U87-MG 


41 2 jLung ca. (non-sm. 
" jcell) A54 9 


0.2 
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glio/astro U-118-MG 


100 0 Ajnng ca. mon- 
s.cell) NCI-H23 


0.0 


astrocytoma SW1783 


no c ii-iung ca. \non- 
" js.cell) HOP-62 


11.7 


neuro*; met SK-N-AS 


]NCI-H522 


0.0 


astrocytoma SF-539 


2 IJJUIly Ca. ^bCJUalll. / On 

1900 

r ....... n J„ . „ 


1.5 


astrocytoma SNB-75 


25 9 iLung ca. (squam.) 
* JNCI-H596 


0.0 


glioma SNB-19 


12.6 ^Mammary gland j 


10.2 


glioma U251 


„ loreasc ca. T vpx.er; 
b -' |mCF-7 


1.0 


glioma SF-295 


~ lureasc ca. ipi.ei; 
jMDA-MB-231 


67.4 


Heart (fetal) 


- jBreast ca.* (pl.ef) 
IT47D 


0.3 


Heart 


2.5 jBreast ca. BT-549 


70.7 


Skeletal muscle 
(fetal) 


8.3 JBreast ca. MDA-N 


2.2 


Skeletal muscle 


1 . 0 jovary 


4.1 


B ?5 e marrow 1 5.0 Jovarian ca. OVCAR-3 \ 


0.0 


Thymus 


8.4 jOvarian ca. OVCAR-4 \ 


0.0 


Spleen j 


54.0 jOvarian ca. OVCAR-5 j 


0.5 


Lymph node ] 


14.4 jOvarian ca. OVCAR-8 j 


0.2 


Colorectal 


4.0 JOvarian ca. IGROV-1 \ 


0.0 


Stomach 


4 „ jOvarian ca.* 

j (ascites) SK-OV-3 


2.5 


Small intestine 


4 . 8 |uterus 


4.7 


Colon ca. SW480 


0 . 3 |Plancenta 


19.5 


Colon ca.* SW620(SW480] 
met ) J 


1.7 prostate 


1.4 


Colon ca. HT29 


Q Q jProstate ca.* (bone j 
* jmet)PC-3 


0 .7 


Colon ca. HCT-116 


0.3 Jrestis 


1.0 




Colon ca. CaCo-2 


0.0 jMelanoma Hs688(A) .T j 


20.2 


Colon ca. 

tissue (OD03866) I 


5 jMelanoma* (met) 
' ]Hs688(B).T 


9.2 




Colon ca. HCC-2998 j 


0.2 JMelanoma UACC-62 


0.0 




Gastric ca.* (liver 
met) NCI-N87 | 


1.2 jMelanoma M14 


0.2 




Bladder 


4.0 jMelanoma LOX IMVI 


12.1 




rrachea 


ir- q JMelanoma* (met) SK- ? 
15 ' 8 jMEL-5 


0.0 




Kidney 


0.5 jAdipose 


7.0 




rable 12IC. Panel 2D 




Tissue Name 


Rel. Exp. (%) | 
Ag2361, Run J Tissue Name 
156823761 j 


Rel. Exp. (%) 
| Ag2361, Run 
156823761 




sTormal Colon 


38 7 jKidney Margin 
* |8120608 


| 2.4 


c 

( 


:C Well to Mod Diff 
(OD0386-6) 


10 5 jKidney Cancer 
1 " |8120613 


1.6 


:C Margin (OD03866) 


- - iKidney Margin 
J8120614 


i 3.2 


c 

*< 


:C Gr.2 rectosigmoid 
[OD03868) 


6 . jKidney Cancer 
J9010320 


j 26.2 
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CC Margin (0DO3868) 


3.8 


Kidney Margin 
9010321 


7.1 


CC Mod Diff (ODO3920) 


6.7 


Normal Uterus 


8.0 


CC Margin (ODO3920) 


6.7 


Uterus Cancer 064011 


18.4 


CC Gr.2 ascend colon 
(OD03921) 


12 .2 


Normal Thyroid 


2 . 9 


CC Margin (OD03921) 


7.7 


Thyroid Cancer 
064010 


32.1 


CC from Partial 
Hepatectomy (ODO4309) 
Mets 


27.2 


Thyroid Cancer 
A302152 


6.5 


jjiver Margin (ODO4309) 


50 . 7 


Thyroid Margin 
A302153 


14 . Z 


Colon mets to lung 
(OD04451-01) 


16 .7 


Normal Breast 


39.5 


Lung Margin (OD04451-02) 


33.0 


Breast Cancer 
(OD04566) 


18 .4 


isiorma± prostate 6546-1 


3 . 9 


Breast Cancer 
(OD04590-01) 


Zo . Z 


Prostate Cancer 
(OD04410) 


12.8 


Breast Cancer Mets 
(OD04590-03) 


45.1 


Prostate Margin 
(OD04410) 


19.1 


Breast Cancer 
Metastasis (OD04655- 
05) 


24.0 


Prostate Cancer 
(OD04720-01) 


13 . 0 


Breast Cancer 064006 


28.9 


Prostate Margin 
(OD04720-02) 


16.0 


Breast Cancer 1024 


13 . 5 


Normal Lung 061010 


94.0 


Breast Cancer 
9100266 


15 . 9 


Lung Met to Muscle 
(0D04286) 


62.9 


Breast Margin 
9100265 


9 . 5 


Muscle Margin (OD04286) 


14 .1 


Breast Cancer 
A209073 


9.3 


Lung Malignant Cancer 
(OD03126) 


26 . 1 


Breast Margin 
A2090734 


0.4 


Lung Margin (OD03126) 


52.9 


Normal Liver 


12.2 


Lung Cancer (OD04404) 


73.7 


Liver Cancer 064003 


6.3 


Lung Margin (OD04404) 


38.7 


Liver Cancer 1025 


17.7 


Lung Cancer (OD04565) 


17.7 


Liver Cancer 1026 


6.3 


Lung Margin (OD04 565) 


34.6 


Liver Cancer 6004 -T 


20.4 


Lung Cancer (OD04237-01) '. 


94.0 


Liver Tissue 6004-N 


17.8 


Lung Margin (OD04237-02) 


62.9 


Liver Cancer 6005 -T 


8.2 


Ocular Mel Met to Liver ! 
(OD04310) 


4.7 \ 


Liver Tissue 6005-N 


14.3 


Liver Margin (ODO4310) 


25.5 


Normal Bladder 


23.5 


Melanoma Mets to Lung 
(OD04321) " ; 


12 .6 


Bladder Cancer 1023 


4 . 2 


Lung Margin (OD04321) 


100.0 


Bladder Cancer 
A302173 


44 . 8 


Normal Kidney 


27.4 


Bladder Cancer 
(OD04718-01) 


53 .2 


Kidney Ca, Nuclear grade! 
2 (OD04338) 


29.1 


Bladder Normal i 
Adjacent (OD04718- 
03) 


42.9 


Kidney Margin (OD04338) 


18.7 


Normal Ovary 


1.4 


Kidney Ca Nuclear grade 
1/2 (OD04339) 


i 

14.7 


Ovarian Cancer 
064008 


43.2 
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Kidney Margin (OD04339) 


14.5 


Ovarian Cancer 1 
(OD04768-07) 


32.3 


Kidney Ca, Clear cell 
type (OD04340) 


46.3 


Ovary Margin j 
(OD04768-08) 


14.2 


Kidney Margin (OD04340) 


23.3 


Normal Stomach 


16.7 


Kidney Ca, Nuclear grade 
3 (OD04348) 


27.0 


Gastric Cancer 
9060358 j 


14 .4 


Kidney Margin (OD04348) 


26.6 


Stomach Margin 
9060359 


12.2 


Kidnev Cancer* fOD046?2- 
01) 


20.2 


Gastric Cancer 1 
9060395 


18.6 


Kidney Margin (OD04622- 
03) 


1.5 


Stomach Margin 
9060394 


12.9 


Kidnev Cancer (00044^0- 
01) 


0.4 


Gastric Cancer 
9060397 


15.6 


Kidney Margin (OD04450- 
03) 


13 . 5 


Stomach Margin 
9060396 


y . / 


Kidney Cancer 8120607 


1.8 


Gastric Cancer 
064005 


40.6 



Table 12ID. Panel 4D 



Tissue Name 


Rel. Exp. (%) 
Ag2361, Run 
156823763 


Tissue Name 


Rel. Exp. (%) 
Ag23 61, Run 
156823763 


Secondary Thl act 


1.8 


HUVEC IL-lbeta 


17.6 


Secondary Th2 act 


5.7 


HUVEC I FN gamma 


38.2 


Secondary Trl act 


6 . 8 


HUVEC TNF alpha + I FN 
gamma j 


•"TO *? 


Secondary Thl rest 


4.4 


HUVEC TNF alpha + IL4 


61.1 


Secondary Th2 rest 


4.3 


HUVEC IL-11 


4.5 


Secondary Trl rest 


4.3 


Jjully nicrovascuiai £»w 
none 


15.2 


Primary Thl act 


0.3 


LUlly MlCiOVaSCUJ.ar liL* 

TNFalpha + IL-lbeta 


45.4 


Primary Th2 act 


1.2 


Microvascular Dermal EC 
none 


34 .9 


Primary Trl act 


2.2 


Microsvasular Dermal EC 
TNFalpha + IL-lbeta 


57.4 


Primary Thl rest 


12.0 


Bronchial epithelium 
TNFalpha + ILlbeta 


0.4 


Primary Th2 rest 


4.4 


Small airway epithelium 
none 


8.1 


Primary Trl rest 


0.4 


Small airway epithelium 
TNFalpha + IL-lbeta 


66.0 


CD45RA CD4 lymphocyte 
act 


33.2 


Coronery artery SMC rest 


41.2 


CD45RO CD4 lymphocyte 
act 


3.0 


Co rone ry artery SMC 
TNFalpha + IL-lbeta 


39.5 


CD 8 lymphocyte act 


1.2 ' 


Astrocytes rest 


17.8 


Secondary CD 8 
lymphocyte rest 


2.3 


Astrocytes TNFalpha + IL- 
lbeta 


41.2 


Secondary CD 8 
lymphocyte act 


3.2 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.3 j 


KU-812 (Basophil) 
PMA/ ionomycin 


0.2 


2ry Thl/Th2/Trl_anti- i 
CD 9 5 CH11 


4.6 


CCD1106 (Keratinocytes) 
none 


9.8 


UUC cells rest 


27.5 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


4.2 
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LAK cells IL-2 


1 4 * 5 




Liver cirrhosis 




LAK cells IL-2+IL-12 


| 4.4 


Lupus kidney 


0.4 


LAK cells IL-2+IFN 
gamma 


| 13.2 


NCI-H292 none 


2.1 


LAK cells IL-2+ IL-18 


8.4 


NCI-H292 IL-4 


17.2 


LAK cells 
PMA/ ionomycin 


16 . 8 




2 . 9 


NK Cells IL-2 rest 


1.0 


NCI-H292 IL-13 


9.2 


Two Way MLR 3 day 


13.2 


NCI-H292 I FN gamma 


18.4 


Two Way MLR 5 day 


4.9 


HPAEC none 


21.8 


Two Way MLR 7 day 


2.2 [ 


HPAEC TNF alpha + IL-1 
beta 


79.6 


PBMC rest 


0.4 


Lung fibroblast none 


17.4 


PBMC PWM 


17.0 


Lung fibroblast TNF alpha 
+ IL-1 beta 


IP Q 


PBMC PHA-L 


O . 0 


! 


Lung fibroblast IL-4 


61.6 


Ramos (B cell) none 




i 


Lung fibroblast IL-9 


42.0 


Ramos (B cell) 
ionomycin 


15 .0 


i 


Lung fibroblast IL-13 


29.5 


B lymphocytes PWM 


9.0 


IjLung fibroblast I FN gamma 


100.0 


B lymphocytes CD40L 
and IL-4 


17.1 


toermal fibroblast CCD1070 
|rest 


68 .8 


-biUij-1 CLDCAMP 


0.1 


! 


Dermal fibroblast CCD1070 
TNF alpha 


96.6 


EOL-1 dbcAMP 
PMA/ ionomyc in 


0.3 


1 


Dermal fibroblast CCD1070] 
IL-1 beta 


50.7 


Dendritic cells none 


29.7 




Dermal fibroblast I FN 
gamma 


26.2 


Dendritic cells LPS 


43.2 


jDermal fibroblast IL-4 


36.9 


Dendritic cells anti- | 
CD40 


10.5 




IBD Colitis 2 




Monocytes rest 


0.4 


1 


IBD Crohn's 


0.6 


Monocytes LPS 


8.8 


J 


Colon 


4.5 


Macrophages rest 


15.8 


[Lung 


7.8 


Macrophages LPS 


13.6 


jThymus 


3.1 


HUVEC none 


11.0 


(Kidney 


17.3 


HUVEC starved 


31 -6 ] 





Panel 1.3D Summary: Ag2361 The CG55746-01 gene is expressed at a moderately 
high level in brain, breast and renal cancer cell lines compared to the normal tissue, with 
highest expression in a brain cancer cell line (CT=28.5). Hence, the expression of this gene 
could be of use as a marker for different grades/ types of brain cancer, renal cancer and breast 
cancer that were used in the derivation of these cell lines. In addition, therapeutic inhibition of 
the activity of the product of this gene, through the use of small molecule drugs, may be useful 
in the therapy of brain, renal and breast cancer. 

Among metabolic tissues, expression of this butyrophilin-like gene is highest in the 
placenta, with lower levels in fetal skeletal muscle, adipose, stomach, small intestine, adrenal, 
thyroid, heart, liver and fetal liver. This molecule may be involved in the interaction of the 
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immune system with these organs and modulation of this gene product by peptide and 
antibody therapeutics may alleviate disorders originating in these tissues. 

This gene, a butyrophilin homolog, shows moderate to low expression in the CNS. 
Butyrophilin has been shown to modulate the immune response in multiple sclerosis, 
suggesting that this protein may be useful in the treatment of this disease or other diseases 
associated with immune system-induced myelin damage. 

References: 

Stefferl A, Schubart A, Storch2 M, Amini A, Mather I, Lassmann H, Linington C. 
Butyrophilin, a milk protein, modulates the encephalitogenic T cell response to myelin 
oligodendrocyte glycoprotein in experimental autoimmune encephalomyelitis. J Immunol 
2000 Sep l;165(5):2859-65 

Experimental autoimmune encephalomyelitis (EAE) induced by sensitization with 
myelin oligodendrocyte glycoprotein (MOG) is a T cell-dependent autoimmune disease that 
reproduces the inflammatory demyelinating pathology of multiple sclerosis. We report that an 
encephalitogenic T cell response to MOG can be either induced or alternatively suppressed as 
a consequence of immunological cross-reactivity, or "molecular mimicry" with the 
extracellular IgV-like domain of the milk protein butyrophilin (BTN). In the Dark Agouti rat, 
active immunization with native BTN triggers an inflammatory response in the CNS 
characterized by the formation of scattered meningeal and perivascular infiltrates of T cells 
and macrophages. We demonstrate that this pathology is mediated by a MHC class II- 
restricted T cell response that cross-reacts with the MOG peptide sequence 76-87, 1 GEG 
KVA LRIQ N (identities underlined). Conversely, molecular mimicry with BTN can be 
exploited to suppress disease activity in MOG-induced EAE. We demonstrate that not only is 
EAE mediated by the adoptive transfer of MOG74-90 T cell lines markedly ameliorated by 
i.v. treatment with the homologous BTN peptide, BTN74-90, but that this protective effect is 
also seen in actively induced disease following transmucosal (intranasal) administration of the 
peptide. These results identify a mechanism by which the consumption of milk products may 
modulate the pathogenic autoimmune response to MOG. 

Panel 2D Summary: Ag2361 The CG55746-01 gene is ubiquitously expressed in all 
tissues in this panel, with highest expression in normal lung tissue adjacent to a tumor 
(CT=28.4). There is significantly higher expression in normal lung tissue compared to 
melanomas that have metastasized to lung. Thus, the expression can be used to differentiate 
between normal lung tissue and metastatic melanomas. 
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Panel 4D Summary: Ag 2361 The CG55746-01 transcript is ubiquitously expressed 
at moderate levels in all cell types of this panel, with highest expression of this transcript is 
found in lung fibroblasts upon IFN g treatment(CT=26.8). High levels of expression are also 
seen in dermal fibroblasts treated with TNF-a , HUVEC treated with TNF-a and EFNg and 
small airway epithelium treated with TNF-a and DL-lb. In all these cell types, the expression 
of this transcript, although constitutive, is dramatically up-regulated upon treatment with the 
potent inflammatory cytokines TNF-a and IFNg, suggesting a role for the protein encoded by 
this transcript in these cell types during inflammation. Therefore, modulation of this gene 
product by antibodies or small molecules therapeutics may be beneficial for the treatment of 
the symptoms associated with the inflammatory processes observed in asthma, chronic 
obstructive pulmonary diseases and psoriasis. 

J. CG50329-01: BUTYROPHILIN-like protein 

Expression of gene CG50329-01 was assessed using the primer-probe sets Ag2563 and 
Ag2563b, described in Tables 12JA and 12JB. Results of the RTQ-PCR runs are shown in 
Tables 12JC, and 12D. 

Table 12JA . Probe Name Ag2563 



Primers j Sequences 


Length 


Start Position 


Forward j 5 ' -atgcagtcattccctcactgt-3 ' SEQ ID 
" ^ ^ " 1 |NO:173 


21 


65 


Probe ]TET-5 ' - tccttgaactcctgacctcaggcaat-3 ' - 
JTAMRA SEQ ID NO: 174 


26 


110 


Reverse 1 -gtgacatcaaagtcagctttcc-3 » SEQ ID 


22 


137 


Table 12 JB. Probe Name Aa2563b 


Primers 


Sequences ? 


Length 


Start Position 


Forward 


5'-atgggaaagctgactttgatg-3' SEQ ID 
NO: 176 


21 


134 


Probe 


TET-5 « -ctcatgcccctattctggctatggct-3 1 - \ 
TAMRA SEQ ID NO: 177 


26 


164 


Reverse 


5' -ggaacagctggcactgtaact-3 r SEQ ID 

NO: 178 ' 


21 


203 



Table 12JC . General_screening_jpanel_vl . 4 



Tissue Name 


Rel. Exp. (%) Ag2563b, 
Run 216607737 


Tissue Name 


Rel. Exp. (%) Ag2563b, 
Run 216607737 


Adipose 


0.0 


Renal ca. TK-10 


1.9 


Melanoma* 
Hs688(A) .T 


0.0 


Bladder 


0.4 


Melanoma* 
Hs688(B) .T 


0.4 


Gastric ca. (liver 
met.) NCI-N87 


7.9 


Melanoma* Ml 4 


0.0 


Gastric ca. KATO III ; 


0.0 


Melanoma* LOXIMVI 


0.4 


Colon ca. SW-948 


0.0 


Melanoma* SK-MEL-5 : 


0.4 


Colon ca. SW480 


0.7 


Squamous cell 
carcinoma SCO 4 


0.0 


Colon ca.* (SW480 
met) SW620 


1.0 


Testis Pool 


0.4 


Colon ca. HT29 


0.5 
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Prostate ca.* 
(bone met) PC- 3 


U.J 


p n lnn pa HPT-1 1 C 


u . o 


Prostate Pool 


j 0.6 


Colon ca. CaCo-2 


0.6 


Placenta 


0.0 


Colon cancer tissue 


1.0 


Uterus Pool 


0.4 


Colon ca. SW1116 


0.3 


Ovarian ca. OVCAR- 
3 


2.5 


Colon ca. Colo-205 


0.5 


Ovarian ca. SK-OV- 
3 


1.4 


Colon ca. SW-48 


0.0 


Ovarian ca. OVCAR- 
4 


0.6 


Colon Pool 


0.4 


Ovarian ca. OVCAR- 
5 


8.8 


Small Intestine Pool 


0.8 


Ovarian ca. IGROV- 
1 


1 . 7 


Stomach Pool 


1.2 


Ovarian ca. OVCAR- 
8 


0.6 


Q /--\T"i q Ma TYTtui pnr^l 
ouiic riaiiuw ckj\~>x 


U.J 


Ovary- 


0.0 


Fetal Heart 


0.3 


Breast ca. MCF-7 


3.7 j 


Heart Pool 


0.0 


Breast ca. MDA-MB- 
231 


U . j 


T .t rmT^vV^ Wrt/Jo O/^i/^T 
ljympil IMUUC CKJ\J± 


n ft 
u . o 


Breast ca. BT 549 


1.9 


Fetal Skeletal Muscle 


0.6 


Breast ca. T47D 


7.0 | 


Skeletal Muscle Pool 


0.0 


Breast ca. MDA-N 


2.5 


Spleen Pool 


2.3 


Breast Pool 


0.3 ; 


Thymus Pool 


1.0 


Trachea 


0.1 


CNS cancer 
(glio/astro) U87-MG 


3.1 


Lung 


0.4 


CNS cancer 

(glio/astro) U-118-MG 


2.2 


Fetal Lung 


4.3 


CNS cancer 
(neuro;met) SK-N-AS 


0.0 


Lung ca. NCI-N417 


0.0 


CNS cancer (astro) 
SF-539 


0.4 


Lung ca. LX-1 


i 


CNS cancer (astro) 
SNB-75 


2.3 


Lung ca. NCI-H146 


o.o 1 


CNS cancer (glio) 
SNB-19 


1.9 


Tiiina ca RHP- 77 


- 1 


CNS cancer (glio) SF- 
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Lung ca. A549 


0.3 jBrain (Amygdala) Pool ! 


0.0 


Lung ca. NCI-H526 


_ °-.9 i 


Brain (cerebellum) 


0.0 


Lung ca. NCI-H23 


4.5 | 


Brain (fetal) 


0.5 


Lung ca. NCI-H460 


1.0 j 


Brain (Hippocampus) I 
Pool 


0.0 


Lung ca. HOP- 62 


0.0 j 


Cerebral Cortex Pool i 


0.0 


Luna ca NCT-rc:?9 


6.7 | 


Brain (Substantia 
nigra) Pool 


u • U 


Liver 


0.0 ]Brain (Thalamus) Pool j 


0.5 


Fetal Liver 


100.0 j 


Brain (whole) 


0.6 


Liver ca. HepG2 


0.0 jspinal Cord Pool 


0.9 


Kidney Pool 


1.1 jAdrenal Gland 


0.0 


Fetal Kidney 


0 . 2 jpituitary gland Pool 


0.4 


Renal ca. 786-0 


0.0 jsali vary Gland 


0.0 


Renal ca. A498 


0.2 


rhyroid (female) 


0.0 


Renal ca. ACHN 


0.4 


Pancreatic ca. CAPAN2 


0.0 


Renal ca. UO-31 


0.0 ] 


Pancreas Pool 


0.2 
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Table 12 JD. Panel 4. ID 



Tissue Name 


Pal Uvn f2f\ 

ivci . axp m v.tS/ 

Ag2563b, Run 
172226101 


Tissue Name 


Ag2563b, Run 
172226101 


Secondary Thl act 


0.9 


HUVEC IL-lbeta 


0.0 


Secondary Th2 act 


0.0 


HUVEC I FN gamma 


0.0 


Secondary Trl act 


0.0 


HUVEC TNF alpha + I FN 
gamma 


0.0 


Secondary Thl rest 


1.0 


HUVEC TNF alpha + IL4 


0.0 


SpOnnHamr TViO roof 
•jcl uuua l. y ixiz lcdl 


J. . b 


UTTlTT?r* TT "1 1 

nUVJiv. ±L»-±1 


u > u 


Secondary Trl rest 


0.0 


Lung Microvascular EC 
none 


0.8 


Primary Thl act 


2.3 


Lung Microvascular EC 
iwtaipna + j.Jj-i.Deta 


0.0 


Primary Th2 act 


0.4 


Microvascular Dermal EC 
none 


0.0 


Primary Trl act 


0.0 


Microsvasular Dermal EC 
iNraxpna + n_t-j.Deta 


0.0 


Primary Thl rest 


0.0 


Bronchial epithelium 
iNj?a±pna + lLXoeta 


0.7 


Primary Th2 rest 


0.0 


Small airway epithelium 
none 


0.7 


Primary Trl rest 


2.8 


Small airway epithelium 
TNFaipna + iL-ioeta 


2.0 


CD4 lympnocyte 

act 


— w nt mtaxtM n 

1.0 


Coronery artery SMC rest 


0.0 


w-jf£DK\j i~jj*t j.ympnocyue 
act 


0.4 


Coronery artery SMC 
TNFalpha + IL-lbeta 


1.0 


ul/o -Lympnocyce ace 


1.7 


Astrocytes rest 


u . u 


Secondary CD 8 
xynipnocyce resc 


2.5 


Astrocytes TNFalpha + 
IL-lbeta 


0.0 


Secondary CD 8 


0.0 


KU-812 (Basophil) rest 


29.7 


CD4 lymphocyte none 


0.8 


KU-812 (Basophil) 
PMA/ ionomycin 


11.0 


zry xn±/ inz/ j.ri anti- 
CD95 CH11 


2.7 


CCDllOo (KeratmocytesJ 
none 


0.0 


LAK cells rest 


0.4 


CCD1106 (Keratinocytes) 
TNFalpha + IL-lbeta 


0.0 


LAK cells IL-2 


0.9 


Liver cirrhosis 


0.0 


LAK cells IL-2+IL-12 ; 


0.0 


NCI-H292 none 


2.3 


gamma 


0.0 


NCI-H292 IL-4 


2.4 


LAK cells IL-2+ IL-18 


0.8 


NCI-H292 IL-9 


2.0 


LAK cells 
PMA/ ionomycin 


0.0 


NCI-H292 IL-13 


1.5 


NK Cells IL-2 rest 


0.7 


NCI-H292 I FN gamma 


2.6 


Two Way MLR 3 day 


2.0 


HPAEC none 


0.0 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpna + iij-i 
beta 


0.0 


Two Way MLR 7 day 


1.8 


Lung fibroblast none 


0.9 


PBMC rest 


1.9 


Lung fibroblast TNF 
alpha + IL-1 beta 


0.9 


PBMC PWM 


0.8 


Lung fibroblast IL-4 


0.0 


PBMC PHA-L 


0.0 


Lung fibroblast IL-9 


0.0 


Ramos [B cell) none ! 


0.0 


Lung fibroblast IL- 13 _ 


3.0 


Ramos (B cell) 
ionomycin 


0.0 


Lung fibroblast I FN 
gamma 


5.3 
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B lymphocytes PWM 


0.0 


Dermal fibroblast 
CCD1070 rest 


2.5 


B lymphocytes CD40L 
and IL-4 


0.0 

- - ... j 


Dermal fibroblast 
CCD1070 TNF alpha 


2.8 


JiUIj-1 CLDCAMP 


0 . 8 


Dermal fibroblast 
CCD1070 IL-1 beta 


0.0 


EOL-1 dbcAMP 
PMA/ionomycin 


0 . 0 


Dermal fibroblast I FN 
gamma 


5.1 


Dendritic cells none 


1.7 


Dermal fibroblast IL-4 


0.7 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


2.1 


Dendritic cells anti- 
CD40 


0 . 0 


liCULIUpUJLXo XIX V ClTJJrO 


0 . 6 


Monocytes rest 


0.0 


Neutrophils rest 


0.8 


Monocytes LPS 


0.0 


Colon 


2.0 


Macrophages rest 


0.0 


Lung 


9.0 


Macrophages LPS 


0.0 


Thymus 


20.7 


HUVEC none 


0.0 


Kidney 


100.0 


HUVEC starved 


0.0 1 







CNS_neurodegeneration_vl.O Summary: Ag2563 Expression of the CG50329-01 
gene is insignificant/undetectable in all samples on this panel. (Data not shown.) 

General_screening_panel_vl.4 Summary: Ag2563b Highest expression of the 
CG50329-01 gene is seen in fetal liver (CT=28.1). Thus, this gene may be involved in 
development of the liver and may be used to differentiate fetal and adult liver. In addition, 
peptide or antibody therapeutics may be used to modulate the activity of its gene product to 
influence development or function of the liver. 

This gene is expressed at a low level in most of the cancer cell lines and normal tissues 
on this panel. Lung and ovarian cancer cell lines express this gene at a higher level than the 
normal lung and ovary tissues. Hence, expression of this gene can be used as a diagnostic 
marker for the lung and ovarian cancers used for the derivation of these cell lines. 

This gene encodes a novel butyrophilin-like protein with low expression in the spinal 
cord. Butyrophilin has been shown to modulate the immune response in multiple sclerosis, 
suggesting that this protein may be useful in the treatment of this or other diseases associated 
with immune system-induced myelin damage. 

References: 

Stefferl A, Schubart A, Storch2 M, Amini A, Mather I, Lassmann H, Linington C. 
Butyrophilin, a milk protein, modulates the encephalitogenic T cell response to myelin 
oligodendrocyte glycoprotein in experimental autoimmune encephalomyelitis. J Immunol 
2000 Sepl;165(5);2859-65 

296 



WO 02/057453 



PCT/US01/50331 



Experimental autoimmune encephalomyelitis (EAE) induced by sensitization with 
myelin oligodendrocyte glycoprotein (MOG) is a T cell-dependent autoimmune disease that 
reproduces the inflammatory demyelinating pathology of multiple sclerosis. We report that an 
encephalitogenic T cell response to MOG can be either induced or alternatively suppressed as 
a consequence of immunological cross-reactivity, or "molecular mimicry" with the 
extracellular IgV-like domain of the milk protein butyrophilin (BTN). In the Dark Agouti rat, 
active immunization with native BTN triggers an inflammatory response in the CNS 
characterized by the formation of scattered meningeal and perivascular infiltrates of T cells 
and macrophages. We demonstrate that this pathology is mediated by a MHC class II- 
restricted T cell response that cross-reacts with the MOG peptide sequence 76-87, 1 GEG 
KVA LRIQ N (identities underlined). Conversely, molecular mimicry with BTN can be 
exploited to suppress disease activity in MOG-induced EAE. We demonstrate that not only is 
EAE mediated by the adoptive transfer of MOG74-90 T cell lines markedly ameliorated by 
i.v. treatment with the homologous BTN peptide, BTN74-90, but that this protective effect is 
also seen in actively induced disease following transmucosal (intranasal) administration of the 
peptide. These results identify a mechanism by which the consumption of milk products may 
modulate the pathogenic autoimmune response to MOG. 

Panel 1.3D Summary: Ag2563 One experiment with this probe and primer set failed 
along with the genomic DNA control. (Data not shown.) 

Panel 2D Summary: Ag2563 Ag2563 Expression of the CG50329-01 gene is 
low/undetectable in all samples on this panel. (CTs>35)(Data not shown.) 

Panel 4.1D Summary: Ag 2563b: The highest expression of the CG50329-01 
transcript is found in kidney, thymus and lung. Thus, the protein encoded by this transcript 
may play an important role in the normal homeostasis of these tissues. This gene is also 
expressed in KU-812, a basophil cell line. This cell type is involved in atopic diseases such as 
asthma, contact dermatitis and other inflammatory diseases such as inflammatory bowel 
disease. Therefore, antibodies or small molecule therapeutics designed with the protein 
encoded by this transcript may be important for maintaining or restoring normal function to 
thymus and lung during inflammation and in particular for the treatment of asthma, 
inflammatory bowel disease and allergies. 

Panel 4D Summary: Ag2563 Two experiments with this probe and primer set failed 
along with the genomic DNA control. (Data not shown.) 
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Example 3. SNP analysis of NOVX clones 

SeqCallingTM Technology: cDNA was derived from various human samples 

representing multiple tissue types, normal and diseased states, physiological states, and 

developmental states from different donors. Samples were obtained as whole tissue, cell lines, 

primary cells or tissue cultured primary cells and cell lines. Cells and cell lines may have been 

treated with biological or chemical agents that regulate gene expression for example, growth 

factors, chemokines, steroids. The cDNA thus derived was then sequenced using CuraGen's 

proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 

corrections if appropriate. cDNA sequences from all samples were assembled with themselves 

and with public ESTs using bioinformatics programs to generate CuraGen f s human SeqCalling 

database of SeqCalling assemblies. Each assembly contains one or more overlapping cDNA 

sequences derived from one or more human samples. Fragments and ESTs were included as 

components for an assembly when the extent of identity with another component of the 

assembly was at least 95% over 50 bp. Each assembly can represent a gene and/or its variants 

such as splice forms and/or single nucleotide polymorphisms (SNPs) and their combinations. 

Variant sequences are included in this application. A variant sequence can include a 

single nucleotide polymorphism (SNP). A SNP can, in some instances, be referred to as a 

"cSNP" to denote that the nucleotide sequence containing the SNP originates as a cDNA. A 

SNP can arise in several ways. For example, a SNP may be due to a substitution of one 

nucleotide for another at the polymorphic site. Such a substitution can be either a transition or 

a transversion. A SNP can also arise from a deletion of a nucleotide or an insertion of a 

nucleotide, relative to a reference allele. In this case, the polymorphic site is a site at which 

one allele bears a gap with respect to a particular nucleotide in another allele. SNPs occurring 

within genes may result in an alteration of the amino acid encoded by the gene at the position 

of the SNP. Intragenic SNPs may also be silent, however, in the case that a codon including a 

SNP encodes the same amino acid as a result of the redundancy of the genetic code. SNPs 

occurring outside the region of a gene, or in an intron within a gene, do not result in changes in 

any amino acid sequence of a protein but may result in altered regulation of the expression 

pattern for example, alteration in temporal expression, physiological response regulation, cell 

type expression regulation, intensity of expression, stability of transcribed message. 

Method of novel SNP Identification: SNPs are identified by analyzing sequence 

assemblies using CuraGen's proprietary SNPTool algorithm. SNPTool identifies variation in 

assemblies with the following criteria: SNPs are not analyzed within 10 base pairs on both 

ends of an alignment; Window size (number of bases in a view) is 10; The allowed number of 
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mismatches in a window is 2; Minimum SNP base quality (PHRED score) is 23; Minimum 
number of changes to score an SNP is 2/assembly position. SNPTool analyzes the assembly 
and displays SNP positions, associated individual variant sequences in the assembly, the depth 
of the assembly at that given position, the putative assembly allele frequency, and the SNP 
sequence variation. Sequence traces are then selected and brought into view for manual 
validation. The consensus assembly sequence is imported into CuraTools along with variant 
sequence changes to identify potential amino acid changes resulting from the SNP sequence 
variation. Comprehensive SNP data analysis is then exported into the SNPCalling database. 

Method of novel SNP Confirmation: SNPs are confirmed employing a validated 
method know as Pyrosequencing (Pyrosequencing, Westborough, MA). Detailed protocols for 
Pyrosequencing can be found in: Alderbom et al. Determination of Single Nucleotide 
Polymorphisms by Real-time Pyrophosphate DNA Sequencing. (2000). Genome Research. 10, 
Issue 8, August. 1249-1265. in brief, Pyrosequencing is a real time primer extension process 
of genotyping. This protocol takes double-stranded, biotinylated PCR products from genomic 
DNA samples and binds them to streptavidin beads. These beads are then denatured producing 
single stranded bound DNA. SNPs are characterized utilizing a technique based on an indirect 
bioluminometric assay of pyrophosphate (PPi) that is released from each dNTP upon DNA 
chain elongation. Following Klenow polymerase-mediated base incorporation, PPi is released 
and used as a substrate, together with adenosine S'-phosphosulfate (APS), for ATP sulfurylase, 
which results in the formation of ATP. Subsequently, the ATP accomplishes the conversion of 
luciferin to its oxi-derivative by the action of luciferase. The ensuing light output becomes 
proportional to the number of added bases, up to about four bases. To allow processivity of the 
method dNTP excess is degraded by apyrase, which is also present in the starting reaction 
mixture, so that only dNTPs are added to the template during the sequencing. The process has 
been fully automated and adapted to a 96-well format, which allows rapid screening of large 
SNP panels. The DNA and protein sequences for the novel single nucleotide polymorphic 
variants are reported. Variants are reported individually but any combination of all or a select 
subset of variants are also included. In addition, the positions of the variant bases and the 
variant amino acid residues are underlined. 

Results 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated NOVX embodiments of the invention. 
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NOV3 

The DNA and protein sequences for the novel single nucleotide polymorphic variants 
of the Beta Adrenergic Receptor Kinase-like gene of CuraGen Acc. No. CG50345-01 are 
reported in Table 13. Variants are reported individually but any combination of all or a select 
subset of variants are also included. The positions of the variant bases and the variant amino 
acid residues are underlined. In summary, there are 5 variants reported, whose variant 
positions for its nucleotide and amino acid sequences is numbered according to SEQ ID 
NOs:l 1 and 12, respectively. Variant 13375845 is an A to C SNP at 203 bp of the nucleotide 
sequence that results in no change in the protein sequence (silent), variant 13375846 is an A to 
G SNP at 292 bp of the nucleotide sequence that results in a Lys to Arg change at amino acid 
62 of protein sequence, variant 13376064 is a G to A SNP at 1814 bp of the nucleotide 
sequence that results in a Trp to End change at amino acid 569 of protein sequence, variant 
13376063 is a T to C SNP at 1885 bp of the nucleotide sequence that results in an He to Thr 
change at amino acid 593 of protein sequence, and variant 13376062 is a G to A SNP at 2001 
bp of the nucleotide sequence that results in a Glu to Lys change at amino acid 632 of protein 
sequence. 



Table 13. cSNP and Coding Variants for NOV3 


NT Position of 
cSNP 


Wild Type 
NT 


Variant NT 


Amino 
Acid position 


Amino Acid 
Change 


203 


A 


c 




silent 


292 


A 


G 


62 


Lys-Arg 


1814 


G 


A 


569 


Trp-end 


1885 


T 


C 


593 


Ile-Thr 


2001 


G 


A 


632 


Glu-Lys 



NOV4 

There are 3 variants reported in Table 14, whose variant positions for its nucleotide and 
amino acid sequences is numbered according to SEQ ID Nos:13 and 14, respectively. Variant 
13374261 is an A to G SNP at 1 17 bp of the nucleotide sequence that results in an Asp to Gly 
change at amino acid 28 of protein sequence, variant 13374262 is a T to C SNP at 225 bp of 
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the nucleotide sequence that results in a Val to Ala change at amino acid 64 of protein 
sequence, and variant 13374263 is a G to A SNP at 260 bp of the nucleotide sequence that 
results in an Ala to Thr change at amino acid 76 of protein sequence. 



Table 14. cSNP and Coding Variants for NOV4 


NT Position 
of 
cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


117 


A 


G 


28 


Asp-Gly 


225 


T 


c 


64 


Val-Ala 


260 


G 


A 


76 


Ala-Thr 



NOV5A 

The DNA and protein sequences for the novel single nucleotide polymorphic variants 
of the Out-At-First-like gene of CuraGen Acc. No. CG55764-01 are reported in Table 15. 
Variants are reported individually but any combination of all or a select subset of variants are 
also included. There are 4 variants reported whose variant positions for its nucleotide and 
amino acid sequences which are numbered according to SEQ ED NOs:15 and 16, respectively. 
Variant 13374591 is an A to G SNP at 281 bp of the nucleotide sequence that results in a Gin 
to Arg change at amino acid 94 of protein sequence, variant 13374592 is an A to G SNP at 
344 bp of the nucleotide sequence that results in a Glu to Gly change at amino acid 1 15 of 
protein sequence, variant 13374593 is a G to A SNP at 629 bp of the nucleotide sequence that 
results in an Arg to His change at amino acid 210 of protein sequence, and variant 13374594 is 
an A to G SNP at 650 bp of the nucleotide sequence that results in a His to Arg change at 
amino acid 217 of protein sequence. 



Table 15. cSNP and Coding Variants for NOV5a 


NT Position 
of cSNP 


Wild Type 
NT 


Variant NT 


Amino Acid 
position 


Amino Acid 
Change 


281 


A 


G 


94 


Gln-Arg 


344 


A 


G 


115 


Glu-Gly 


629 


G 


A 


210 


Arg-His 
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650 


A 


G 


217 


His-Arg 



NOV6A 

The DNA and protein sequences for the novel single nucleotide polymorphic variants 
of the EphA6 ehk 2-like gene of CuraGen Acc. No. CG55704-01 are reported in Table 16. 
Variants are reported individually but any combination of all or a select subset of variants are 
also included. There are 2 variants reported whose variant positions for its nucleotide and 
amino acid sequences are numbered according to SEQ ID NOs:19 and 20, respectively. 
Variant 13376314 is a C to T SNP at 1674 bp of the nucleotide sequence that results in no 
change in the protein sequence (silent), and variant 13376315 is a G to A SNP at 2889 bp of 
the nucleotide sequence that results in no change in the protein sequence (silent). 



Table 16. cSNP and Coding Variants for NOV6a 


NT 

Position of 
cSNP 


wild 
Type NT 


Variant 
NT 


Amino 
Acid position 


Amino 
Acid Change 


1674 


c 


T 




silent 


2889 


G 


A 




silent 



NOV8 AND NOV9 

The DNA and protein sequences for the novel single nucleotide polymorphic variants 
of the Type la Membrane Sushi-Containing Domain-like gene of CuraGen Acc. No. 
CG95545-01 are reported in Table 17. Variants are reported individually but any combination 
of all or a select subset of variants are also included. There is one variant reported whose 
variant position for its nucleotide and amino acid sequences are numbered according to SEQ 
ID NOs:25, 26, 27 and 28, respectively. Variant 13376324 is a T to G SNP at 2693 bp of the 
nucleotide sequence that results in no change in the protein sequence since the SNP is not in 
the amino acid coding region. 



Table 17. cSNP and Coding Variants for NOV8 and NOV9 


NT Position 


Wild Type 


Variant 


Amino Acid 


Amino Acid 
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Of CSNP 


NT 


NT 


position 


Change 


2693 


T 


G 




No change 



NOV10A 



The DNA and protein sequences for the novel single nucleotide polymorphic variants 
of the BUTYROPHILIN-like gene of CuraGen Acc. No. CG55746-01 are reported in Table 
18. Variants are reported individually but any combination of all or a select subset of variants 
are also included. There are 6 variants reported whose variant positions for its nucleotide and 
amino acid sequences are numbered according to SEQ ID NOs:29 and 30, respectively. 
Variant 13376321 is an A to G SNP at 426 bp of the nucleotide sequence that results in no 
change in the protein sequence (silent), variant 13376320 is a C to T SNP at 506 bp of the 
nucleotide sequence that results in an Ala to Val change at amino acid 154 of protein 
sequence, variant 13376319 is a G to A SNP at 515 bp of the nucleotide sequence that results 
in a Ser to Asn change at amino acid 157 of protein sequence, variant 13376318 is an A to T 
SNP at 583 bp of the nucleotide sequence that results in an Arg to End change at amino acid 
180 of protein sequence, variant 133763 17 is a T to C SNP at 641 bp of the nucleotide 
sequence that results in an fle to Thr change at amino acid 199 of protein sequence, and 
variant 13376316 is a T to C SNP at 743 bp of the nucleotide sequence that results in an He to 
Thr change at amino acid 233 of protein sequence. 



Table 18. cSNP and Coding Variants for NOVlOa 


• NT Position 
of cSNP 


Wild Type 
NT 


Variant 
NT 


Amino Acid 
position 


Amino Acid 
Change 


426 


A 


G 




Silent 


506 


C 


T 


154 


Ala-Val 


515 


G 


A 


157 


Ser- Asn 


583 


A 


T 


180 


Arg-end 


641 


T 


C 


199 


De-Thr 


743 


T 


C 


233 


Ile-Thr 



EXAMPLE 4. PCR CLONING 

NOV4: CG50301-01: human TENM4 
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The cDNA coding for a domain of the full length of CG50301-01 between residues 
371 to 830 was targeted for "in-frame" cloning by PGR. The PCR template is based on human 
cDNA(s). 

The following oligonucleotide primers identified as SEQ ID NOs:92 and 93 were used 
to clone the target cDNA sequence: 

Fl 5'-GGATCC CACCTGCAGCCGATGGAGGGGCAGATGTATGAG-3 1 

Rl 5-CTCGAG ACAGCCAGCTCCTCTCCAGCCCAGCTGGCAGACG-3 f 

For downstream cloning purposes, the forward primer (Fl : SEQ ID NO:92) includes 
an in-frame BamHI restriction site and the reverse primer (Rl : SEQ ID NO:93) contains an in- 
frame Xhol restriction site. 

Two parallel PCR reactions were set up using a total of 0.5-1.0 ng human pooled 
cDNAs as template for each reaction. The pool is composed of 5 micrograms of each of the 
following human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, 
bone marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, 
Burkitfs Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed 
using the above primers and 0.5ng-l .0 ng of one of the following human tissue cDNAs: 
skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal cerebellum, 
normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, brain 
substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, 
spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta, 
spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The following reaction conditions were used: 

PCR condition 1: 

a) 96°C 3 minutes 

b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 
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d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 1 0 minutes final extension 
PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per 

cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 10 minutes final extension 

An amplified product was detected by agarose gel electrophoresis. The fragment was 
gel-purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and 
sequenced. The inserts were sequenced using vector-specific Ml 3 Forward and Ml 3 Reverse 
primers and the following gene-specific primers: 

SEQIDNO:94: SF1: TGGAGATCTCAAGTGTTCATAGACCATC 

SEQIDNO:95: SF2: ACAGGCTTCATCCAGTATTTGGATTC 

SEQEDNO:96: SF3: AAATGGCCAATACATGAAAGGCA 

SEQIDNO:97: SF4: ATTGCTTTGTGGGATGGGGAG 

SEQEDNO:98: SF5: AATGGCGAACACTGCACCATC 

SEQIDNO:99: SRI: AAGTGCCAGGAGGAATCTTCTGGGAGG 

SEQIDNO:100: SR2: GAAGCCTGTCTCATGGCTGGAG 

SEQIDNO:101: SR3: ATTTCCGCTACAGAGCACGGG 

SEQIDNO:102: SR4: ATTCGCCTCTCACGCAGACAC 

SEQIDNO:103: SR5: ACCACAGTCGGCAGCACAGAT 



The insert 172885447 was found to encode an open reading frame similar to that 
between residues 371 and 830 of the target sequence of CG50301-01. The cloned insert is 
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99% identical to the original sequence. It differs from the original sequence at 3 nucleotide 
positions and one amino acid position. 



NOV11:CG50329-01 

The cDNA coding for a domian of CG50329-01 from residue 32 to 236 was targeted 
for "in-frame" cloning by PCR. The PCR template is based human cDNA(s). 

The following oligonucleotide primers were used to clone the target cDNA sequence: 

Fl 5'-GGATCC AAAGCTGACTTTGATGTCACTGGGCCTCATGC-3 1 

R3 5 f -CTCGAG CCTTTCAGGGAGGAGGGGGCTGGAGATGG-3 9 

For downstream cloning purposes, the forward primer (Fl: SEQ ID NO: 104) includes 
an in-frame BamHI restriction site and the reverse primer (R3: SEQ ID NO: 105) contains an 
in-frame Xhol restriction site. 

Two parallel PCR reactions were set up using a total of 0.5-1.0 ng human pooled 
cDNAs as template for each reaction. The pool is composed of 5 micrograms of each of the 
following human tissue cDNAs: adrenal gland, whole brain, amygdala, cerebellum, thalamus, 
bone marrow, fetal brain, fetal kidney, fetal liver, fetal lung, heart, kidney, liver, lymphoma, 
Burkitt's Raji cell line, mammary gland, pancreas, pituitary gland, placenta, prostate, salivary 
gland, skeletal muscle, small Intestine, spleen, stomach, thyroid, trachea, uterus. 

When the tissue of expression is known and available, the second PCR was performed 
using the above primers and 0.5ng-1.0 ng of one of the following human tissue cDNAs: 
skeleton muscle, testis, mammary gland, adrenal gland, ovary, colon, normal cerebellum, 
normal adipose, normal skin, bone marrow, brain amygdala, brain hippocampus, brain 
substantia nigra, brain thalamus, thyroid, fetal lung, fetal liver, fetal brain, kidney, heart, 
spleen, uterus, pituitary gland, lymph node, salivary gland, small intestine, prostate, placenta, 
spinal cord, peripheral blood, trachea, stomach, pancreas, hypothalamus. 

The reaction mixtures contained 2 microliters of each of the primers (original 
concentration: 5 pmol/ul), 1 microliter of lOmM dNTP (Clontech Laboratories, Palo Alto CA) 
and 1 microliter of 50xAdvantage-HF 2 polymerase (Clontech Laboratories) in 50 microliter- 
reaction volume. The following reaction conditions were used: 

PCR condition 1: 

a) 96°C 3 minutes 
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b) 96°C 30 seconds denaturation 

c) 60°C 30 seconds, primer annealing 

d) 72°C 6 minutes extension 
Repeat steps b-d 15 times 

e) 96°C 15 seconds denaturation 

f) 60°C 30 seconds, primer annealing 

g) 72°C 6 minutes extension 
Repeat steps e-g 29 times 

e) 72°C 10 minutes final extension 
PCR condition 2: 

a) 96°C 3 minutes 

b) 96°C 15 seconds denaturation 

c) 76°C 30 seconds, primer annealing, reducing the temperature by 1 °C per 

cycle 

d) 72°C 4 minutes extension 
Repeat steps b-d 34 times 

e) 72°C 10 minutes final extension 



An amplified product was detected by agarose gel electrophoresis. The fragment was 
gel-purified and ligated into the pCR2.1 vector (Invitrogen, Carlsbad, CA) following the 
manufacturer's recommendation. Twelve clones per PCR reaction were picked and 
sequenced. The inserts were sequenced using vector-specific M13 Forward and M13 Reverse 
primers and the following gene-specific primers: 

SEQIDNO:106: SF1: CCACCTTCATGAGTGACCACG 
SEQEDNO:107: SF2: ACTGTGCAGGTGCAGGTGGCAGGTAAG 
SEQIDNO:108: SRI: GAAGGTGGTCCTTCCTCTGTACT 
SEQIDNO:109: SR2: CGCCGAACTTTACACCATCCT 
The insert assemblies 174124888, 174124900, and 174124912 were all found to 
encode an open reading frame between residues 32 to 236 of the target sequence of CG50329- 
01. All of the assemblies have an 3 amino acid deletion as compared to the original sequence. 
174124888 and 174124912 also differ from the original sequence at 3 nucleotide positions and 
2 amino acid positions. 174124900 also differs from the original sequence at 2 nucleotide 
positions and 1 amino acid position. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 
contemplated by the inventors that various substitutions, alterations, and modifications maybe 
made to the invention without departing from the spirit and scope of the invention as defined 
by the claims. The choice of nucleic acid starting material, clone of interest, or library type is 
believed to be a matter of routine for a person of ordinary skill in the art with knowledge of the 
embodiments described herein. Other aspects, advantages, and modifications considered to be 
within the scope of the following claims. 
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WHAT IS CLAIMED IS: 

1. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
32, and 34, wherein one or more amino acid residues in said variant differs 
from the amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; and 

(d) a variant of an amino acid sequence selected from the group consisting of SEQ 
ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34, wherein 
one or more amino acid residues in said variant differs from the amino acid 
sequence of said mature form, provided that said variant differs in no more than 
15% of amino acid residues from said amino acid sequence. 



2 The polypeptide of claim 1, wherein said polypeptide comprises the amino acid 

sequence of a naturally-occurring allelic variant of an amino acid sequence selected 
from the group consisting SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 
30, 32, and 34. 

3. The polypeptide of claim 2, wherein said allelic variant comprises an amino acid 
sequence that is the translation of a nucleic acid sequence differing by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35. 

4. The polypeptide of claim 1, wherein the amino acid sequence of said variant comprises 
a conservative amino acid substitution. 
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An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a 
polypeptide comprising an amino acid sequence selected from the group consisting of: 

(a) a mature form of an amino acid sequence selected from the group consisting of 
SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; 

(b) a variant of a mature form of an amino acid sequence selected from the group 
consisting of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 
32, and 34, wherein one or more amino acid residues in said variant differs 
from the amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of the amino acid residues from the amino acid 
sequence of said mature form; 

(c) an amino acid sequence selected from the group consisting of SEQ ID NOS:2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 34; 

(d) a variant of an amino acid sequence selected from the group consisting SEQ ID 
NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, 34, and 34, 
wherein one or more amino acid residues in said variant differs from the amino 
acid sequence of said mature form, provided that said variant differs in no more 
than 15% of amino acid residues from said amino acid sequence; 

(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising 
an amino acid sequence chosen from the group consisting of SEQ ID NOS:2, 4, 
6, 8, 10, 12, 14, 16, 1 8, 20, 22, 24, 26, 28, 30, 32, and 34, or a variant of said 
polypeptide, wherein one or more amino acid residues in said variant differs 
from the amino acid sequence of said mature form, provided that said variant 
differs in no more than 15% of amino acid residues from said amino acid 
sequence; and 

(f) a nucleic acid molecule comprising the complement of (a), (b), (c), (d) or (e). 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally-occurring allelic nucleic acid variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule encodes a 
polypeptide comprising the amino acid sequence of a naturally-occurring polypeptide 
variant. 
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8. The nucleic acid molecule of claim 5 5 wherein the nucleic acid molecule differs by a 
single nucleotide from a nucleic acid sequence selected from the group consisting of 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35. 

9. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a nucleotide sequence selected from the group consisting of SEQ ID NOS: 1, 3, 
5, 7, 9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35; 

(b) a nucleotide sequence differing by one or more nucleotides from a nucleotide 
sequence selected from the group consisting of SEQ ID NOS:l, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35, provided that no more than 
20% of the nucleotides differ from said nucleotide sequence; 

(c) a nucleic acid fragment of (a); and 

(d) a nucleic acid fragment of (b). 

10. The nucleic acid molecule of claim 5, wherein said nucleic acid molecule hybridizes 
under stringent conditions to a nucleotide sequence chosen from the group consisting 
SEQ ID NOS:l, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 33, and 35, or a 
complement of said nucleotide sequence. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence selected from the group consisting of: 

(a) a first nucleotide sequence comprising a coding sequence differing by one or 
more nucleotide sequences from a coding sequence encoding said amino acid 
sequence, provided that no more than 20% of the nucleotides in the coding 
sequence in said first nucleotide sequence differ from said coding sequence; 

(b) an isolated second polynucleotide that is a complement of the first 
polynucleotide; and 

(c) a nucleic acid fragment of (a) or (b). 

12. A vector comprising the nucleic acid molecule of claim 1 1 . 



13. 



The vector of claim 12, further comprising a promoter operably-linked to said nucleic 
acid molecule. 
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14. A cell comprising the vector of claim 12. 

15. An antibody that binds immunospecifically to the polypeptide of claim 1 . 

1 6. The antibody of claim 1 5, wherein said antibody is a monoclonal antibody. 

1 7. The antibody of claim 1 5, wherein the antibody is a humanized antibody. 

18. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

19. A method for determining the presence or amount of the nucleic acid molecule of 
claim 5 in a sample, the method comprising: 

(a) providing the sample; 

(b) contacting the sample with a probe that binds to said nucleic acid molecule; and 

(c) determining the presence or amount of the probe bound to said nucleic acid 
molecule, 

thereby determining the presence or amount of the nucleic acid molecule in said sample. 

20. The method of claim 19 wherein presence or amount of the nucleic acid molecule is 
used as a marker for cell or tissue type. 

21 . The method of claim 20 wherein the cell or tissue type is cancerous. 

22. A method of identifying an agent that binds to a polypeptide of claim 1, the method 
comprising: 

(a) contacting said polypeptide with said agent; and 

(b) determining whether said agent binds to said polypeptide. 
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23. The method of claim 22 wherein the agent is a cellular receptor or a downstream 
effector. 

24. A method for identifying an agent that modulates the expression or activity of the 
polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing said polypeptide; 

(b) contacting the cell with said agent, and 

(c) determining whether the agent modulates expression or activity of said 
polypeptide, 

whereby an alteration in expression or activity of said peptide indicates said agent modulates 
expression or activity of said polypeptide. 

25. A method for modulating the activity of the polypeptide of claim 1, the method 
comprising contacting a cell sample expressing the polypeptide of said claim with a 
compound that binds to said polypeptide in an amount sufficient to modulate the 
activity of the polypeptide. 

26. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the polypeptide of claim 1 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

27. The method of claim 26 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

28. The method of claim 26 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

29. The method of claim 26, wherein said subject is a human. 

30. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
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the nucleic acid of claim 5 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 



31 . The method of claim 30 wherein the disorder is selected from the group consisting of 
cardiomyopathy and atherosclerosis. 

32. The method of claim 30 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

33. The method of claim 30, wherein said subject is a human. 

34. A method of treating or preventing a NOVX-associated disorder, said method 
comprising administering to a subject in which such treatment or prevention is desired 
the antibody of claim 15 in an amount sufficient to treat or prevent said NOVX- 
associated disorder in said subject. 

35. The method of claim 34 wherein the disorder is diabetes. 

36. The method of claim 34 wherein the disorder is related to cell signal processing and 
metabolic pathway modulation. 

37. The method of claim 34, wherein the subject is a human. 

38. A pharmaceutical composition comprising the polypeptide of claim 1 and a 
pharmaceutically-acceptable carrier. 

39. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically-acceptable carrier. 

40. A pharmaceutical composition comprising the antibody of claim 15 and a 
pharmaceutically-acceptable carrier. 

41. A kit comprising in one or more containers, the pharmaceutical composition of claim 
38. 
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42. A kit comprising in one or more containers, the pharmaceutical composition of claim 
39. 

43. A kit comprising in one or more containers, the pharmaceutical composition of claim 
40. 

44. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the polypeptide of claim 1 in a first mammalian subject, the method 
comprising: 

(a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 

(b) comparing the amount of said polypeptide in the sample of step (a) to the 
amount of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease; 

wherein an alteration in the expression level of the polypeptide in the first subject as compared 
to the control sample indicates the presence of or predisposition to said disease. 

45. The method of claim 44 wherein the predisposition is to a cancer. 

46. A method for determining the presence of or predisposition to a disease associated with 
altered levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the 
method comprising: 

(a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

(b) comparing the amount of said nucleic acid in the sample of step (a) to the 
amount of the nucleic acid present in a control sample from a' second 
mammalian subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to the 
control sample indicates the presence of or predisposition to the disease. 

47. The method of claim 46 wherein the predisposition is to a cancer. 
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48. A method of treating a pathological state in a mammal, the method comprising 

administering to the mammal a polypeptide in an amount that is sufficient to alleviate 
the pathological state, wherein the polypeptide is a polypeptide having an amino acid 
sequence at least 95% identical to a polypeptide comprising an amino acid sequence of 
at least one of SEQ ID NOS:2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 28, 30, 32, and 
34, or a biologically active fragment thereof. 



49. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal the antibody of claim 15 in an amount sufficient to 
alleviate the pathological state. 
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